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PREFACE. 


The  following  pages  will  fulfil  their  purpose  if  they  prove 
of  any  service  to  the  student  who  is  looking  for  "  more 
light  "  on  the  diagnosis  and  treatment  of  a  class  of  cases 
which  rank  amongst  them  morbid  conditions  the  most 
obscure  and  intractable  that  are  known  to  medicine. 
In  dealing  with  Progressive  Muscular  Atrophy  it  is  idle 
to  talk  of  "cure  " ;  but  it  is  not  unreasonable  to  affirm  that 
retardation  and  even  arrest  are  amongst  the  possibilities 
of  nature  and  of  art.  The  latter  will  avail  itself  of 
those  agents  which  can  exercise  a  demonstrable  in- 
fluence on  general  nutrition.  Amongst  these,  Electricity 
holds  an  important  place  ; — not  the  traditional  electricity 
which  trusts  alone  to  localised  •  applications,  but  those 
modern  procedures  of  general  electrisation,  the  most 
effective  forms  of  which  are  probably  to  be  found  in  the 
sinusoidal  water-bath,  and  in  currents  of  great  frequency 
ancl  high  potential.  It  is  fully  proved  by  exact  physio- 
logical experiment  that  the  latter  have  a  remarkable 
influence  on  the  nutritive  exchanges  and  on  cell  life.  It 
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is  tf)  bo  rcmoinhcrcd  that  the  best  that  treatment  can 
accomplish  is  so  to  modify  the  perverted  vital  activities  of 
cells  and  tissues  as  to  strengthen  their  resistance  to 
morbific  agencies,  and  bring  into  play  their  normal  re- 
cuperative power.    "  Cure  "  is  the  work  of  the  living  cell. 

In  trying  to  make  a  useful  compilation  the  writer  freely 
avails  himself  of  the  works  of  recognised  authorities,  and 
this  in  each  individual  instance  he  does  his  best  to 
acknowledge. 


8  Mansfield  Street,  W. 

July,  1897. 
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PRACTICAL  MUSCLE-TESTING 


CHAPTER  1. 

Introduction. 

For  information  about  the  motor  nervous  system  we 
interrogate  the  muscles.  The  nervous  apparatus  does  not 
for  the  most  part  easily  lend  itself  to  direct  and  indepen- 
dent observation.  But  so  far  as  its  integrity  is  necessary 
for  normal  muscular  motility,  it  is  evident  that  disturb- 
ance in  the  latter,  may  become  an  outward  sign  of  an 
inward  nervous  lesion.  It  will  be  suggested  that  a 
great  exception  to  this  presents  itself  in  those  progres- 
sive muscular  atrophies  named  "myopathic,"  in  which  so 
far  as  is  known,  the  nervous  system  is  intact,  and  the 
condition  a  primary  degeneration  of  muscular  fibre.  But 
even  here  the  negative  results  of  electrical  exploration 
afford  useful  evidence  by  exclusion. 

For  the  clinical  appreciation  of  pathological  changes  in 
living  muscle  various  forms  of  stimuli  are  brought  to  bear 
upon  its  contractility,  and  comparison  is  made  with 
corresponding  manifestations  in  health.  As  a  starting 
point  therefore  in  testing  the  condition  of  a  muscle  it  is 
necessary  first  to  be  famihar  with  its  normal  behaviour 
under  stimulation,  as  well  as  to  recall  some  points  in 
connection  with  the  mechanism  of  its  action  and  the  con- 
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sequent  results  of  its  paralysis.  It  may  be  convenient 
first  to  consider  the  electrical  stimulus  in  health  and  in 
disease. 

It  is  a  question  whether,  in  the  "  already  over-crowded 
medical  curriculum,"  room  can  be  found  for  electro- 
therapeutics. But  at  least  it  may  be  conceded  that  a 
useful,  and  even  a  necessary,  part  of  every  medical  educa- 
tion is  the  acquirement  of  a  certain  familiarity  with  the 
technique  of  Electro-Diagnosis.  To  attempt  any  ade- 
quate clinical  study  of  diseases  of  the  nervous  or  muscular 
systems  without  this  aid,  is  to  grope  about  in  the  uncer- 
tain twilight  for  something  that  might  be  looked  for  in 
the  light  of  day.  Uncontrolled  by  the  patient's  will, 
uninfluenced  by  his  story,  the  electrical  reactions  of  a 
muscle  tell  their  own  tale,  and  often  reveal  the  one  ob- 
jective feature,  the  one  distinctive  physical  sign  that  alone 
is  necessary  to  differentiate  the  morbid  change.  It  is 
scarcely  an  exaggeration  to  say  that  what  the  stetho- 
scope is  to  pulmonary  and  cardiac  conditions,  what  urine 
analysis  is  to  renal  disease,  such  is  electrical  exploration 
to  normal  and  abnormal  conditions  of  the  neuro-muscular 
system.  By  this  means  not  only  is  it  often  possible  to 
distinguish  with  certainty  disease  of  the  lower  segment  of 
the  motor  path,  to  affirm  the  presence  of  a  neuritis,  or  of 
an  anterior  polio-myelitis,  to  exclude  the  paralysis  of 
cerebral  disease,  of  diseases  limited  to  the  white  matter 
of  the  cord,  of  hysterical  paralysis,  of  pure  myopathies, 
but  there  are  cases  frequently  occurring  where  the  dis- 
tribution among  the  muscles,  of  the  abnormal  electrical 
reactions  may  lead  to  a  localisation  yet  more  exact,  and 
disclose  with  something  like  certainty  the  actual  seat  of 
the  morbid  process. 
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It  must  not  be  imagined  that  an  electrical  diagnosis  is 
quite  an  easy  and  simple  matter.  It  requires  a  consider- 
able experience  and  involves  a  procedure  that  ought  to 
be  rigorously  exact,  approaching,  indeed,  as  far  as  pos- 
sible the  conditions  of  a  ph3'siological  experiment.  Yet 
there  is  nothing  mysterious  in  the  methods  nor  com- 
plex in  the  instrumentation.  The  merest  outline  only  of 
electrical  knowledge  is  necessary.  An  induction  coil  and 
a  battery  of  30  or  40  cells  is  the  only  apparatus 
required.  The  so-called  "Combined  Battery"  is  of 
various  forms,  and  all  of  these  are  fully  explained  and 
illustrated  in  the  catalogues  of  the  instrument  makers. 
There  should  be  a  double  "current-collector,"  i.e.,  a  means 
of  throwing  the  cells  into  action  one  by  one,  commencing 
with  any  particular  cell  that  may  be  desired.*  The 
induction  coil  should  be  of  the  "sledge"  t3'pe,  i.e.,  one  in 
which  the  secondary  coil  can  be  pulled  over  the  primar)'. 
It  is  of  great  consequence  that  the  contact-breaker  work 
evenly  and  at  the  same  note,  and  that  its  rapidity  of 
vibration  be  easily  adjustable.  A  milliampere  meter  is 
a  sine  qua  11011,  and  there  must  usually  be  a  means  of 
securing  for  it  a  good  level  by  screw  adjustment  or 
otherwise.  The  battery  must  also  be  provided  with  a 
"  current  changer  "t  and  a  "  pole  changer  "J. 

To  clear  the  ground  it  may  here  be  called  to  mind  that 
there  are  used  in  medicine  at  the  present  day  three  chief 
types  of  electrical  discharge  ("current").  These  are 
distinguished  by  the  character  i.e.,  by  the  frequency, 

*  Or  in  place  of  this  a  Rheostat,  by  means  of  which  resistance  is  gradually 
diminished  to  the  passage  of  a  constant  electromotive  force, 
t  For  changing  quickly  from  Galvanic  to  Faradic. 
X  For  changing  the  sign  (-h  or  -)  of  the  testing  electrode. 


6 


PR  A  CTICA  L  MUSCLE-TESriNC. 


niaf^Miitudc  and  wave-type  of  the  electromotive  force  that 
produces  them.    This  electromotive  force  may  be  : — 


(b)  Symmetrical    (alternating  current 
dynamos). 

'Influence  machines  and  other  high  fre- 
quency apparatus. — The  discharge 
being  convective   (static  breeze), 


In  electro-therapeutics  it  is  necessary  to  understand 
and  handle  all  of  these ;  but  for  the  present  purpose  only 
two  of  them  need  be  considered,  viz.,  (i)  that  form  of 
continuous  current  produced  by  the  electromotive  force 
of  a  primary  or  secondary  cell  ("  Galvanic  ")  and  (2)  that 
form  of  alternating  current  produced  by  the  electromotive 
force  of  the  medical  induction  coil  ("Faradic").  In  other 
words  as  already  stated  the  ordinary  "  Combined  Bat- 
tery" with  its  two  currents  is  sufficient  for  the  purpose  of 
electro-diagnosis;  although  it  is  probable  that  as  more 
modern  currents  come  to  be  better  understood,  their  physi- 
cal character  will  be  found  to  give  them  diagnostic  value. 


I.  Continuous. i 


(a)  Produced  by  a  primary  or  second- 
ary cell  ("  galvanic  "). 

(6)  Produced  by  certain  continuous- 
current  dynamos. 


{a)  Dissymmetrical  (medical  induction 
coil,  "  Faradic"). 


III.  Static  and 
kindred  forms. 


conductive,  or  disruptive,  the  latter 
oscillating  (static  induced),  or  non- 
oscillating  ("  Franklinic  "),  cur- 
rents. 


LAWS  OF  NORMAL  CONTRACTION. 
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CHAPTER  II. 

The  Laws  of  Normal  Electro-Muscular 
Contractility. 

If  a  continuous  current  be  applied  to  an  uninjured 
nerve  or  muscle  in  the  living  body,  the  extent  to  which 
that  nerve  or  muscle  is  excited  will  vary  ( a)  according 
to  the  pole  which  is  applied  ;  (b)  according  to  whether 
the  circuit  is  opened  or  closed  ;  (c)  according  to  the  in- 
tensity used.  And  inasmuch  as  this  current  acts  as  a 
stimulus  at  the  moment  that  the  circuit  is  closed  (closure 
contraction),  and  also  at  the  moment  it  is  opened  (open- 
ing contraction*),  and  as  this  occurs  at  both  poles,  it  is 
evident  that  the  neuro-muscular  apparatus  may  be  excited 
in  four  different  ways.  In  other  words  there  are  to  be 
systematically  studied  four  "  electrical  reactions,"  viz., 
one  at  closure  and  one  at  opening  with  the  negative  pole 
applied  to  the  part  under  observation,  and  one  at  closure 
and  one  at  opening  with  the  positive  pole  applied. 

Technique  of  Electrical  Exploration. 
Continuous  Current. 

Now  selecting  a  normal  "  subject  "  (the  experimenter 
will  do  well  to  begin  by  trying  upon  himself)  let  the  large 
or  indifferent  electrode  (having  a  superficial  area  of  say 

*  This  is  only  to  be  accepted  as  a  broad  general  statement.  There  are 
effects  know  as  "  Duration  "  contraction  during  the  steady  flow  of  a  strong 
current,  and  perhaps  during  the  steady  flow,  even  of  ordinary  currents 
there  is  shortening  of  the  muscle. 
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100  scj.  cm.)  be  well  wetted  in  hot  water,  attached  to  the 
positive  pole  (anode),  and  placed  upon  the  sternum  or  ab- 
domen, or  most  conveniently  between  the  shoulders.  It 
may  be  kept  in  position  by  means  of  a  towel  crumpled  up 
and  pushed  in  between  the  electrode  and  the  clothing. 
Taking  now  the  "small"  "active"  or  "testing"  electrode 
(having  a  diameter  of  say  i'5  cm.),  let  it  be  well  wetted  and 
attached  to  the  negative  pole  (kathode).  Then  holding 
this  electrode  by  its  interrupting  handle  (the  finger  upon 
the  interrupter)  place  the  electrode  upon  a  motor  point. 
Suppose  the  latter  to  be  that  of  the  ulnar  nerve  at  the 
elbow,  about  an  inch  above  the  condyle,  at  the  inner 
border  of  the  triceps.*  Now  with  one  hand  holding  the 
electrode  upon  this  point,  with  the  other  hand  move  the 
handle  of  the  current  collector  until  an  electromotive 
force  of  6  or  8  volts  (5  or  6  cells)  is  secured.  Continue 
to  put  more  cells  into  action,  and  as  the  electromotive 
force  is  gradually  increased,  i.e.,  as  fresh  cells  are  added, 
keep  closing  the  circuit  at  short  intervals  by  means  of 
the  finger  upon  the  interrupter  in  the  handle  of  the  elec- 
trode. At  one  of  these  closures  a  muscular  contraction 
will  appear — a  "  short  sharp  well-defined  jerk."  Now- 
keeping  the  circuit  closed,  note  the  intensit}'  of  the  cur- 
rent as  registered  by  the  galvanometer.  It  may  be  one 
milliampere.t  In  this  case  the  testing  electrode  being 
attached  to  the  kathode,  and  the  contraction  having 
been  noted  at  the  closure  of  the  circuit,  it  is  therefore 

a  "  kathodic  closure  contraction  "  (K.C.C.),  and  the  cur- 
*  Any  one  making  the  tests  upon  himself  will,  for  convenience,  select 
some  part  of  the  body  other  than  the  arm. 

f  The  intensity  required  to  produce  contraction  will  vary  with  the  stout- 
ness and  muscular  development  of  the  individual  and  other  circumstances 
affecting  current  density. 
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rent  necessary  to  produce  it  being  i  ma.  (in  this  par- 
ticular instance)  the  fact  is  expressed  K.C.C.  =  i  ma. 
Now  the  circuit  being  kept  broken  by  means  of  the  in- 
terrupter, but  with  the  testing  electrode  still  upon  the 
same  motor  point,  move  the  switch  upon  the  element 
board,  which  has  hitherto  been  pointing  to  normal  (N), 
across  to  the  reverse  side  (R).  The  testing  electrode 
which  was  before  kathode  now  becomes  anode.  Put 
back  the  handle  of  the  cell  collector  to  zero  and  gradually 
throw  into  circuit  one  cell  after  another  as  before.  Still 
keep  making  occasional  closures  by  means  of  the  inter- 
rupter. A  moment  will  come  when  another  contraction 
occurs — "anodic  closure  contraction"  (A.C.C.).  Keep- 
ing the  circuit  closed,  again  read  the  galvanometer.  It 
perhaps  now  may  register  2  ma.,  therefore  A.C.C.  =  2 
ma.  But  only  one  milliampere  was  required  to  produce 
the  "  kathodic  closure  contraction";  therefore  kathodic 
closure  contraction  is  a  stronger  stimulus  than  anodic 
closure  contraction,  and  the  fact  is  not(;d  K.C.C.  >  A.C.C. 
With  the  electrode  on  the  same  motor  point,  but  this  time 
keeping  the  circuit  closed,  increase  the  intensity  as 
before,  at  the  same  time  occasionally  breaking  circuit  by 
means  of  the  interrupter.  Another  contraction  soon 
becomes  visible.  Again  read  the  galvanometer — perhaps 
it  marks  3  ma.  Here  the  testing  electrode  being  anode 
and  the  contraction  occurring  at  opening  or  break  of 
the  circuit,  it  is  an  "  anodic  opening  contraction;"  and 
the  strength  of  the  current  necessary  to  produce  it 
being  3  ma.,  A.O.C.  =  3  ma.  But  anodic  closure  con- 
traction required  only  2  ma.  Therefore  the  anodic 
closure  contraction  is  (in  this  case)  a  stronger  stimu- 
lus than  the  anodic  opening  contraction,  i.e.,  A.C.C.  > 
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A.O.C.  (In  the  case  of  some  nerves  A.O.C.  appears  before 
A.C.C.     Sometimes   these   two   stimuH   are   of  equal 
strength.    The  cause  of  the  difference  is  a  physical  one 
and  depends  perhaps  on  polarisation  currents,  as  well  as 
on  relative  differences  in  current  density,  the  latter  in  its 
turn  depending  on  differences  in  the  nature  and  bulk  of 
the  structures  through  which  the  current  has  to  pass  on 
its  way  to  the  nerve).    Again,  having  broken  circuit  but 
with  the  testing  electrode  on  the  same  motor  point  put 
the  reversing  switch  back  to  normal  (marked  N.  on  the 
element  board).    This  makes  the  testing  electrode  once 
more  kathode.     Again  putting  the  handle  of  the  cell 
collector  back  to  zero  gradually  increase  the  intensity 
of  the  current,  and  when  this  has  attained  a  consider- 
able amount,  say  two,  three,  or  four  times  the  strength 
of  the  current  in  the  preceding  test,  break  circuit  by 
means   of    the    interrupter.      Perhaps    a  contraction 
follows.     The  galvanometer  may  mark  12  ma.  Here 
the  testing  electrode  being  kathode,  and  the  observation 
made  on  opening  the  circuit,  it  is  a  "  kathodic  opening 
contraction"  (K.O.C),  and  as  12  ma.  is  required  to 
produce  it,  the  fact  is  noted  K.O.C.  =  12  ma.     If  no 
contraction    appear   on   opening   such   a   circuit,  the 
latter  must  not  be  closed  again  until  the  cell  collector 
has  been  put  back  to  zero,  on  account  of  the  violent 
closure  contraction  that  would  otherwise  ensue.  Start- 
ing again  from  zero  the   current    is   gradually  raised 
to  a  higher  intensity  than  before  and   the  experiment 
of  opening  the  circuit  repeated.     But  in  actual  prac- 
tice this  process  ought  not  to  go  on  indefinitely.  In 
every  electrical  examination  there  is  a  limit  beyond  which 
the  intensity  of  a  current  should  not  be  pushed.  With 
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an  electrode  so  small  as  that  used  in  electrical  exploration, 
not  only  does  the  process  become  insupportably  painful 
as  an  intensity  of  20  to  25  ma.  is  approached,  but  no 
good  purpose  is  served  by  it,  inasmuch  as  the  violent 
contraction  of  neighbouring  muscles  is  apt  to  mask,  and 
may  be  mistaken  for,  the  contraction  of  the  muscle  under 
examination.* 

Coil  Currents. 

Passing  to  the  induction  coil  current  ("Faradism")  pro- 
ceed experimentally  as  before.  Having  attached  the  large 
electrode  to  the  positive  polet  (the  terminal  marked  -f  on 
the  element  board)  apply  it  to  an  indifferent  part  of  the 
body.  The  small,  or  testing  electrode  being  connected  to  the 
negative  pole,  the  Faradic  switches  (F)  having  been  turned 
on,  and  the  contact  breaker  of  the  coil  having  been  put  to  its 
slowest  rate  of  vibration  (its  lowest  note),  the  testing  elec- 
trode held  by  its  interrupting  handle  is  placed  over  the  mo- 
tor point  of  the  nerve  as  before.  With  the  other  hand  placed 
upon  the  secondary  winding  of  the  induction  coil  (the 
secondary  having,  to  begin  with,  been  quite  pulled  back 
from  the  primary)  the  secondary  is  gradually  pushed 
over  the  primary.  Having  reached  a  certain  point  a 
muscular  contraction  appears  on  closing  the  circuit, 
quick  and  lightening-like  as  in  the  case  of  the  galvanic 
stimulus.  The  figure  on  the  graduated  scale  which 
marks  the  relative  position  to  each  other  of  the  primary 
and  secondary  coils  is  now  noted. t 

•  The  contractions  produced  in  electrical  testing  ought  to  be  "  minimal," 
and  as  far  as  possible  ought  not  to  exercise  neighbouring  muscles. 
+  Of  the  secondary  wire. 

I  The  notation  on  this  scale  does  not  afford  any  definite  measurement  of 
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Now  inasmuch  as  the  Faradic  current  is  an  alternat- 
ing current  (a  f^aven  terminal  being  at  one  moment 
negative  at  another  positive)  it  is  obvious  that  the  nerve 
or  muscle  subjected  to  its  influence  must  find  itself  at  a 
constantly  varying  potential.  The  excitation  will  not, 
therefore,  appear  to  be  of  short  duration  as  with  the 
continuous  current,  which  once  closed  has  a  fixed  poten- 
tial, and  only  acts  as  an  excitant  at  the  moment  of 
closure  and  of  opening.*  In  the  case  of  the  induction 
coil,  as  the  circuit  is  being  constantly  opened  and  closed 
automatically  by  means  of  the  vibrator,  and  as  every 
make  and  break  begets  a  new  current,  the  excitation 
is  kept  up  during  the  whole  time  the  apparatus  is  in 
action.  Considering  that  the  polarity  is  constantly 
changing,  the  utility  of  having  the  terminals  marked  + 
and  —  is  sometimes  questioned.  In  this  connection  it  is 
necessary  again  to  call  to  mind  the  fact  that,  in  the 
secondary  circuit  of  an  induction  coil  the  wave  type  is 
dissymmetrical,  the  wave  at  break  being  greater  in  ampli- 
tude although  more  brief  in  duration  than  the  wave 
at  make,  yet  the  quantity  of  electricity  is  the  same.  Or 
stating  the  same  fact  in  another  way,  the  same  quantity 
of  electricity  passes,  but  it  passes  in  a  shorter  time 
at  break  than  at  make.  In  other  words  the  intensity 
is  greater  at  break  than  at  make.  What  follows  from 
this  ?  The  excitation  of  a  muscle  is  "  a  function  of 
the  intensity  of  a  current,"  but  intensity  is  greater  at 

the  actual  slrength  of  the  current,  and  the  figures  are  not  applicable  to  other 
coils;  but  afterwards  in  exploring  abnormal  conditions  it  maybe  more  or 
less  useful  as  a  standard  of  comparison  to  guide  the  same  experimenter, 
using  the  same  coil,  actuated  by  the  same  electromotive  force. 
*  Duration  contraction  may  for  present  purposes  be  disregatded. 
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break  (the  same  quantity  of  current  passing  in  a  shorter 
time)  therefore  break  is  the  more  effective  stimulus.  In 
other  words  the  current  in  question  is  dissymmetrical, 
not  only  in  physical  character,  but  (in  consequence  of 
this)  dissymmetrical  also  in  its  physiological  effects.  It 
is  in  view  of  the  preponderating  influence  of  the  current 
at  break  that  it  has  become  customary  with  instrument 
makers  to  assign  to  an  alternating  current  that  direction 
in  which  its  intensity  and  physiological  effects  are  great- 
est. Thus  the  signs  plus  and  minus  on  the  terminals  of 
the  secondary  coil  have  reference  to  the  direction  of  the 
current  at  opening  of  the  circuit. 

Reviewing  the  ground  that  has  already  been  traversed, 
it  will  be  seen  that  the  following  points  have  been  suc- 
cessively established : — 

1.  That  the  normal  muscle  responds  to  electrical  ex- 
citation whether  Galvanic  or  Faradic  by  a  short  sharp 
contraction. 

2.  That  this  occurs  whether  the  muscle  be  stimulated 
"indirectly,"  that  is  to  say  through  its  nerve-trunk,  or 
"directly,"  i.e.,  by  applying  the  stimulus  to  the  muscle 
itself. 

3.  That  the  Faradic  current  is  an  alternating  current 
and  acts  as  a  stimulus  at  both  poles. 

4.  And  that  besides  being  alternating  it  is  also  dis- 
symmetrical inasmuch  as  its  intensity  is  greater  at  open- 
ing than  at  closing  of  the  circuit ;  and  therefore  it  is  that 
opening  is  the  more  effective  stimulus.  But  when  open- 
ing and  closing  are  by  means  of  a  vibrator  effected 
automatically  and  in  quick  succession,  as  in  the  usual 
conditions,  it  is  the  net  result  that  appears,  and  opening 
and  closing  effects  are  not  distinguishable  as  such. 

5.  But  it  had  previously  been  shown  that  this  is  far 
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otherwise  with  the  continuous  current.  Here  it  appeared 
that  the  nerve  could  be  excited  in  four  different  ways 
and  to  a  varying  extent.  Thus  the  kathodic  closure  con- 
traction (K.C.C.)  is  the  strongest  stimulus,  next  comes 
anodic  closing  contraction  (A.C.C.),  or  sometimes  anodic 
opening  contraction  (A.O.C.),  and  last,  and  long  behind 
the  others,  comes  kathodic  opening  contraction  (K.O.C.), 
which  is  by  far  the  weakest  stimulus. 
This  law  may  be  formulated  thus  : — 


K.C.C.  >  A.C.C. 


A.O.C.  >  K.O.C. 


or  graphically  expressed  thus  (after  Hoffmann)  : — 


Weak  Current 
(1-3  milliamperes), 


Medium  Current 
(5-8  milliamperes). 


Strong  Current 
(15  milliamperes 
and  more). 


Fig.  I. 

where  the  non-shaded  parts  represent  the  relative 
strengths  of  the  muscular  contraction. 

Such  is  the  "  normal  law  of  contraction,"  the  "  normal 
polar  formula  "  ;  and  it  is  to  this  law  that  the  Physician 
must  look  for  light  and  leading  in  his  electrical  diagnosis 
— for  a  guiding  landmark  in  his  electro-therapeutics. 

*  The  ratio  between  A.C.C.  and  A.O.C.  not  always  being  the  same  even 
in  normal  muscles. 
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CHAPTER  III. 

Explanatory. 

Having  observed  the  facts,  consider  something  of  the 
rationale  of  the  procedure  that  ehcits  them. 

Electrodes. 

Two  electrodes  have  been  spoken  of, — the  "  large  "  or 
"indifferent,"  and  the  "small"  or  "active"  electrode, 
the  latter  being  applied  to  the  part  to  be  tested,  the 
former  to  some  remote  part  of  the  body.  Why  ?  The 
foregoing  tests  have  shown  that  the  excito-motor  power 
of  the  two  poles  of  the  galvanic  current  are  not  equal — 
that  they  have  to  be  studied  separately.  It  is  evident 
that  if  both  poles  are  placed  on  a  given  nerve  or  muscle, 
it  is  difficult  to  distinguish  the  action  of  one  pole  from 
that  of  the  other.  The  effects  of  one  will  mask  those  of 
the  other.  Yet  to  complete  the  circuit  both  poles  must 
be  on  the  body.  This  difficulty  is  got  round  by  using 
what  is  termed : — 

The  Unipolar  Method  of  Excitation. 

This  consists  in  so  arranging  that  the  effects  of  the 
"active"  or  "testing"  electrode  are  strongly  marked  and 
clearly  seen,  whilst  those  of  the  other,  the  "  indifferent  " 
electrode,  are  as  far  as  possible  effaced.     Therefore  the 
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former  is  placed  over  the  part  to  be  examined  and  is  so 
small  in  area  that  the  density  of  the  current  is  great  and 
its  effects  strongly  marked,  whilst  the  action  of  the 
other  electrode,  both  in  point  of  painfulness  and  motor 
effect,  is  minimised  by  large  surface  area,  and  a  position 
far  away  from  the  vicinity  of  large  motor  nerve-trunks. 
In  other  words  the  indifferent  electrode  carries  a  widely 
diffused  current,  a  current  of  little  "  density." 


Densitv. 

It  must  be  clearly  understood  that  the  density  of  an 
electric  current  is  a  most  important  factor  in  the  pro- 
duction of  physiological  effects,  a  factor  scarcely  less 
important  than  intensity,  and  these  two  must  be  carefully 
distinguished.  The  "  intensity "  of  a  current  is  that 
current's  strength  as  registered  by  the  galvanometer ; 
"  density  "  may  be  described  as  the  ratio  between  the 
"  intensity "  (current  strength)  and  the  superficial  area 
of  the  electrode  w^hich  applies  the  current  to  the  body. 
Suppose  an  electrode  whose  surface  area  is  lo  square 
centimetres  and  (to  complete  the  circuit)  another  electrode 
whose  surface  area  is  i  square  centimetre. — Let  a  current 
of  10  milliamperes  pass.  It  is  obvious  that  as  the  cur- 
rent at  one  pole  is  spread  over  lo  sq.  cm.  and  at  the 
other  only  over  i  sq.  cm.,  the  large  electrode  will  carr}' 
I  ma.  to  the  sq.  cm.,  the  other  will  carry  lo  ma.  to  the 
sq.  cm.,  that  is — the  "  current-density  "  at  the  small  elec- 
trode is  in  such  a  case,  ten  times  as  great  as  that  at  the 
large  electrode,  and  the  physical  and  physiological  effects 
must  be  correspondingly  different.    Therefore  to  compare 
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results  in  electrical  exploration  it  is  necessary  always  to 
use  the  same  sized  electrodes.  In  order  to  express  this 
relationship  between  the  density  and  intensity  of  a  current 
a  fraction  is  sometimes  used,  the  numerator  of  which  is  the 
intensity  (in  milliamperes),  and  the  denominator  the  area 
of  the  electrode  (in  sq.  cm.)-  Thus  the  fraction  yo  would 
signify  that  i  ma.  is  spread  over  an  area  of  lo  sq.  cm. 
In  other  words  there  is  one-tenth  of  a  milliampere  to  the 
sq.  centimetre. 

Direction  of  Current. 

Questions  are  sometimes  asked  especially  by  those 
fresh  from  their  physiological  studies — as  to  the  influence 
of  direction  in  electrical  currents  ;  a  current  being  spoken 
of  as  "  ascending  "  when  its  positive  pole  is  the  nearer 
to  the  periphery  and  the  negative  the  nearer  to  the  ner- 
vous centre,  and  "  descending  "  when  the  negative  pole  is 
the  peripheral  pole.  In  practical  electro-therapeutics  it 
is  best  to  get  rid  of  any  such  distinction.  To  attribute 
to  a  current  a  sedative  or  an  excitant  action  according 
to  whether  it  is  "flowing  in  the  direction  of  the  nervous 
impulse  or  against  it  "  may  be  regarded  as  an  electro- 
therapeutic  superstition.  The  phenomena  of  electrotonus 
are  of  course  fully  recognised  but  they  are  to  be  explained 
as  "  polar  "  not  as  "  directional "  effects.  It  is  to  be 
remembered  that  the  conception  of  "current  "  and  "flow- 
ing "  are  purely  conventional  ideas.  But  the  difference 
in  action  of  the  two  poles  is  a  fact  the  reality  of  which 
cannot  be  questioned.  Whatever  is  taking  place  in  the 
interpolar  space  may  be  left  out  of  consideration  in 
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electro-diagnosis  and  the  effects  may  be  regarded  as 
purely  polar.* 

Motor  Points. 

It  is  long  ago  since  Duchenne  of  Boulogne  recognised 
the  fact  that  there  are  certain  well-defined  points  of  the 
body  where  stimulation  of  the  nerve  or  muscle  is  especi- 
ally effective.  A  familiarity  with  these  motor  points  is 
one  of  the  first  requirements  in  electrical  exploration. 
The  experimenter,  trying  as  usual  on  himself,  will  soon  be 
struck  by  the  well-defined  character  of  these  points,  inas- 
much as  an  astonishingly  small  movement  of  the  elec- 
trode materially  alters  the  result.  (See  Chap.  VII.,  and 
Diagrams). 

*  A  little  consideration  will  show  that  in  experimenting  on  the  living 
body  it  is  practically  impossible  to  secure  by  the  unipolar  method  that  a 
current  pass  through  a  nerve  in  only  one  direction.  And  not  only  this,  if 
the  point  be  submitted  to  a  simple  experiment  it  can  easily  be  shown  that 
the  position  of  the  large  electrode,  whether  above  or  below  the  small  one, 
does  not  make  any  difference  in  the  result. 
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CHAPTER  IV. 

Some  Sources  of  Error. 

Body  Resistance. 

Many  pitfalls  lie  in  the  path  of  the  electrical  explorer  : — 

(i).  In  testing  with  the  induction  coil  current,  attention 
has  been  drawn  to  the  necessity  for  being  sure,  when 
making  comparisons  of  excitability  on  symmetrical  parts, 
that  the  "Resistance''  of  the  two  sides  of  the  body  is  the 
same.     With  the  continuous  current  an  exact  measure- 
ment can  be  made  without  considering  the  Resistance 
of  the   circuit ;    and  therefore   since   the  introduction 
of  the  galvanometer,  the  question  of  body  resistance  has 
much  diminished  in  importance.   But  no  instrument  is  as 
yet  easily  available  for  measuring  the  current  of  the 
medical  induction  coil.    In  order  therefore  to  compare 
the  relative  excitability  of  corresponding  structures  on 
each  side  of  the  body  by  means  of  faradism,  it  is  not 
sufficient  to  apply  a  current  of  a  magnitude  denoted  by 
the  distance  apart  of  the  primary  and  secondary  of  the 
coil.    The  figure  on  this  scale  might  be  the  same  in  both 
cases,  yet  the  strength  of  the  current  might  be  different  on 
account  of  difference  in  the  relative  resistance  of  the  two 
sides  of  the  body.    In  other  words,  effects  might  be  put 
down  to  increase  or  diminution  of  excitability  which  are 
really  due  to  increase  or  diminution  of  the  strength  of  the 
stimulus.* 

*  The  relative  resistance  of  two  symmetrical  points  can  be  roughly  tested 
by  taking  a  certain  definite  number  of  cells,  and  noting  the  intensity  of  the 
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Electrotonus. 

(2).  The  excitability  of  a  nerve  to  one  pole  may  be 
modified  by  the  fact  that  that  nerve  may  just  previously 
have  been  under  the  influence  of  the  other  pole.  This 
source  of  fallacy  is  avoided,  as  far  as  possible  by  keeping 
the  current  broken  except  at  the  actual  moment  of  test- 
ing. In  testing  opening  contraction  this  cannot  of 
course  be  done,  therefore  the  current  must  be  allowed  to 
pass  for  a  given  time  in  each  case  so  that  any  modifica- 
tion of  excitability  will  at  least  have  been  looked  for 
under  the  same  experimental  conditions.* 


Avoidance  of  Strong  Currents. 

(3).  It  has  already  been  stated  that  the  use  of  strong 
currents  in  electro-diagnosis,  besides  being  a  cause  of 
needless  pain,  is  apt  to  be  misleading.  A  strong  stimulus 
does  not  limit  its  action  to  the  part  covered  by  the 
electrode,  but  diffuses  widely  to  other,  perhaps  sound 
groups  of  muscles,  the  contraction  of  which  may  mask 
the  action  of  the  muscles  immediately  under  observation. 
It  is,  therefore,  necessary  when  currents  of  an}'  consider- 

current  which  passes  through  the  body.  Then  taking  the  same  cells  and 
the  same  electrodes  equally  well  wetted  and  applied  exactly  to  the  same 
part  on  the  other  side,  for  the  same  length  of  time,  note  the  intensity  and 
compare  it  with  the  side  first  tested.  The  greater  current  points  to  the 
lesser  resistance. 

*  With  reference  to  this  point  it  is  necessary  that  the  instrumentation  be 
scrupulously  the  same  where  results  have  to  be  compared.  It  has  b^n 
pointed  out  by  Rouxeau  and  others  that  the  polarisation  current  may  play 
a  very  important  part  in  the  production  of  opening  contractions. 
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able  strength  are  used  not  only  to  carefully  watch,  or  feel 
with  the  finger,  the  contractions  of  the  muscle  under 
examination,  but  as  far  as  possible  to  put  out  of  action 
(by  fixation)  muscles  not  under  observation  that  would 
otherwise  answer  to  the  stimulus. 

Mixed  Effects. 

(4)  .  Another  difficulty  presents  itself  in  more  or  less 
chronic  cases.  When  the  muscles  bit  by  bit  become 
involved  in  the  process  of  degeneration  it  is  difficult  to 
distinguish  the  behaviour  of  the  unsound  fibres  from  that 
of  the  fibres  not  yet  affected.  Here  although  there  may 
be  apparently  no  inversion  of  the  formula  it  may  some- 
times be  noticed  that  the  quick  sharp  normal  contraction 
may  be  followed  by  one  of  a  typically  "  sluggish  "  or  lazy 
character.  It  is  very  necessary  to  keep  this  point  in 
view.  Its  importance  in  testing,  for  example,  a  case  of 
progressive  muscular  atrophy  is  evident. 

The  Reaction  of  Exhaustion. 

(5)  .  Because  at  first  a  muscle  responds  to  faradic 
stimulation  by  a  contraction  apparently  normal,  it  must 
not  be  always  concluded  that  therefore  the  condition  of 
its  fibres  is  unimpaired.  There  are  cases  where  it  will 
be  observed  that  if  the  stimulation  be  repeated  a  few 
times  in  succession,  there  will  eventually  be  no  response. 
The  excitability  of  the  muscular  fibre  has  become  quickly 
exhausted — a  fact  which  points  to  some  morbid  change. 
It  is  the  "  reaction  of  exhaustion." 
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CHAPTER  V. 

The  Laws  of  Abnormal  Contraction. 

The  normal  law  of  contraction  is  the  same  for  nerves  and 
muscles,  i.e.,  the  muscle  answers  by  a  contraction  to  an 
electrical  stimulus,  whether  that  stimulus  be  applied 
directly  to  the  muscle,  or  be  applied  to  it  indirectly,  i.e., 
through  the  medium  of  the  nerve  trunk.*  It  is  ob- 
vious, as  already  explained,  that  it  cannot  be  easy  to 
separate  the  effect  of  directly  stimulating  the  muscular 
hbre,  and  of  stimulating  the  nerve  filaments  that  pass 
through  it.  The  effects  must  generally  be  mixed  effects. 
Not  so,  however,  in  certain  abnormal  conditions.  When 
the  function  of  the  nerve  is  in  abeyance  it  is  difficult  to 
obtain  more  than  two  reactions,  viz.,  K.C.C.  and  A.C.C. ; 
and  even  where  the  functions  of  a  nerve  are  only  inter- 
fered with  and  not  lost,  very  marked  differences  may 
exist  between  direct  excitation  of  the  fibres  of  a  muscle 
and  their  excitation  through  their  nerve.  Deviations 
from  the  standard  of  normal  response  to  electrical  stimu- 
lation, point  to  corresponding  deviations  from  the  stan- 
dard of  health,  and  to  definite  anatomical  changes  in  the 
nerves  or  muscles  that  display  them. 

•  Whenever  there  is  an  opening  contraction,  or  a  duration  tetanus 
readily  observable,  we  may  assume  an  abnormal  constitution  of  the  mus- 
cular fibre  (De  Watteville). 
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Quantitative  Changes. 

There  may  be  alteration  in  the  quantity  or  extent  of 
the  contraction.  Such  changes  are  classed  as  quantita- 
tive changes,  and  may  consist  of  increase,  diminution,  or 
total  loss  of  excitability.  "  Excitability  "  is  measured  by 
the  minimum  intensity  required  to  produce  a  visible  con- 
traction. The  excitability  of  a  muscle  must  be  dis- 
tinguished from  the  force  of  a  muscular  contraction.  An 
atrophied  muscle  may  have  only  a  slight  force  of  contrac- 
tion, but  a  perceptible  contraction  may  be  produced  by  the 
same  strength  of  current  that  will  produce  a  contraction 
in  the  corresponding  muscle  of  the  sound  side.  The 
excitability  of  the  two  muscles,  therefore,  is  the  same, 
but  the  force  of  the  contraction  is  different.  Thus  a 
lowering  of  excitability  in  a  muscle  is  not  always  a 
measure  of  the  extent  of  its  atrophy. 

Qualitative  Changes. 

There  may  be  alteration  in  the  character  or  quality  of 
a  contraction.  These  are  known  as  qualitative  changes. 
Thus  instead  of  a  short  sharp  jerk  the  contraction  may 
be  "lazy"  and  "sluggish,"  or  there  may  be  changes  in 
the  "  normal  polar  formula." 

Having  become  familiar  with  the  latter,  and  acquired 
some  knowledge  of  the  topography  of  the  motor  points,* 
as  well  as  inquired  into  the  rationale  of  the  pro- 
cedure followed  in  electrical  exploration,  a  standpoint  has 
been  gained  from  which  to  apply  this  knowledge  to  the 
uses  of  clinical  diagnosis. 

*  Page  38,  ct  seq. 
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Excitability. 

There  is  no  way  of  expressing  in  any  absolute  terms 
the  "normal  excitability"  of  nerve  and  muscle.  In 
different  persons  even  in  health  there  are  variations  in  the 
"  quantity  "  or  extent  of  the  response  to  electrical  stimu- 
lation ;  and  the  reason  of  this  is  largely  a  question  of 
electro-physics.  The  fact  that  the  nerve  or  muscle  may 
be  at  varying  depths  from  the  surface  in  different  indi- 
viduals, or  surrounded  by  structures  of  greater  or  less 
electrical  resistance,  would  influence  the  density  (and 
therefore  physiological  effect)  of  the  current  that  falls 
upon  a  particular  nerve  or  muscle.  In  point  of  fact  the 
clinical  importance  of  excitability  is  apt  to  be  over-rated 
on  account  of  the  practical  difficulty  of  estimating  it 
under  precisely  similar  experimental  conditions.  In  exa- 
mining a  nerve  or  muscle  on  one  side  of  the  body  supposed 
to  be  diseased,  advantage  may  be  taken  of  the  sound  side 
to  compare  it  with.  If  both  sides  are  affected,  experience 
in  like  cases  must  be  the  guide  ;  or  a  comparison  must  be 
made  with  the  corresponding  structures  of  a  sound  limb ; 
or  the  behaviour  under  electrical  stimulation  of  a  sus- 
pected nerve  may  be  compared  with  that  of  other  nerves 
known  to  present  similar  reactions.  Erb  says  that  as  a 
matter  of  experience  it  is  found  that  superficial  nerves  ex- 
hibit the  first  K.C.C  with  an  intensity  0*5  to  2  ma.  and 
from  0*05  to  0*2  absolute  density.  In  order  to  eliminate 
the  necessity  of  comparison  with  other  individuals  and  to 
get  a  standard  of  comparison  upon  the  same  person,  Erb 
suggests  that  4  pairs  of  nerves  be  taken  as  standards  f^r 
examination,  viz.,  the  facial,  spinal  accessory,  ulnar,  and 
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peroneal.  It  will  be  found  that  the  relative  intensity- 
required  to  produce  muscular  contraction  through  these 
nerves  is  for  the  facial  i*2  ma.,  spinal  accessory  "5,  ulnar 
•4,  peroneal  i"5  This  relationship  is  fairly  constant  and 
especially  so  in  the  case  of  the  ulnar  and  peroneal.  So 
that  a  standard  of  comparison  is  thus  secured.  In  other 
words  it  can  be  judged  whether  the  effect  of  Galvanic  and 
Faradic  excitation  is  increased  or  diminished  i.e.,  whether 
the  first  contraction  is  obtained  with  a  stronger  or  a 
weaker  current  than  normal. 

Increase  of  Excitability. 

Increase  of  excitability  to  electrical  stimulation  uncom- 
plicated by  other  abnormal  electrical  reactions  may  be 
designated  "  simple  "  increase.  It  is  not  very  commonly 
met  with  but  may  occur  in  the  early  stages  of  cerebral 
disease,  in  tetanus,  in  transverse  myelitis,  in  epilepsy,  in 
some  forms  of  hysterical  paralysis,  in  persons  under  the 
influence  of  strychnine,  and  in  other  irritative  conditions 
of  motor  centres. 

Diminished  Excitability. 

Simple  diminution  of  excitability  may  occur  in  muscu- 
lar atrophies  (myopathic  or  consequent  on  articular 
disease)  and  in  old  standing  disease  of  nervous  centres.  ' 

Qualitative  Changes  in  Excitability. 

In  passing  from  the  quantitative  to  the  qualitative 
alterations  in  electrical  excitability  recall  once  more  the 
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normal  formula  for  the  reactions  of  nerve  and  muscle*  :  — 

(  >) 

K.C.C.  >  A.C.CJ  =  A.O.C.  >  K.O.C. 

[<) 

Whatever  the  intensity  required  to  produce  the  con- 
traction these  reactions  follow  each  other  in  regular  suc- 
cession, and  the  character  of  the  contraction  is  quick  and 
lightning  like — a  short  sharp  jerk.  But  in  certain  patho- 
logical conditions  this  is  not  so,  and  the  A.C.C.  appears 
first,  i.e.,  with  a  smaller  current,  than  does  K.C.C.  (in- 
version of  the  formula)  ;  the  contraction  is  lazy  or  slug- 
gish, and  the  explorer  finds  himself  in  the  presence  of  the 
"  Reaction  of  Degeneration."  This  degeneration  is  charac- 
terised by  "  the  diminution  and  loss  of  Faradic  excita- 
bility in  both  nerve  and  muscle,  whilst  the  galvanic 
excitability  of  the  latter  remains  unimpaired,  is  some- 
times notably  increased  and  undergoes  definite  qualitative 
modifications."  Of  the  latter  the  most  characteristic  is 
the  "  sluggish "  contraction,  and  this  appears  and  dis- 
appears slowly,  quite  unlike  the  quick  "lightning-like" 
contraction  of  the  normal  muscle.  This  "sluggish" 
contraction  is  characteristic  and  is  often  alone  sufficient 
to  mark  the  reaction  of  degeneration.  But  in  a  typical 
case  the  action  of  the  kathode  is  no  longer  the  prepon- 
derating one.  The  formula  is  no  longer  K.C.C.  >  A.C.C. 
The  effect  of  the  negative  pole  only  equals  or  even 
becomes  less  than  that  of  the  positive  pole  (K.C.C.  — 
A.C.C.  or  K.C.C.  <  A.C.C). 

'To  follow  the  course  of  these  changes  in  their  most 

*  What  has  been  already  stated  must  here  be  remembered,  viz.,  that  or. 
Faradic  stimulation  a  muscle  may  at  first  appear  to  act  normally,  but  on 
"tontinuing  ihe  stimulation  it  will  be  found  that  exhaustion  of  the  muscle 
sets  in  much  more  rapidly  than  under  normal  conditions. 
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typical  form,  consider  the  case  of  a  nerve  cut  or  bruised.* 
If  the  muscles  which  it  innervates  be  at  once  examined 
there  is  perhaps  no  very  appreciable  change  ;t  but  soon 
(in  the  course  of  a  day  or  two)  the  galvanic  excitability  of 
both  nerve  and  muscle  diminishes.  At  about  the  end  of 
the  first  week,  however,  instead  of  a  diminution,  the  ex- 
citability of  the  muscle  shows  a  tendency  to  increase, 
whilst  that  of  the  nerve  has  continued  to  diminish  or  may 
even  be  altogether  lost.  If  it  has  not  already  disap- 
peared, the  excitability  of  the  nerve  grows  less  and  less. 


Fig.  2. 

and  that  of  the  muscle  continues  to  increase  until  there 
comes  to  be  a  marked  difference  in  their  relative  excita- 
bility. The  nerve  will  probably  soon  cease  to  respond, t 
and  on  direct  stimulation  of  the  muscle  there  is  noticed, 
perhaps  between  the  second  and  the  fourth  week,  "  inver- 
sion of  the  formula."  K.C.C.  is  no  longer  the  stronger  stim- 
ulus, as  is  shown  in  the  above  diagram  (after  Hoffman) 

*  As  an  example  take  the  ulnar  nerve  injured  in  the  axilla  and  stimulated 
at  the  elbow. 

t  There  may  be  slight  increase  of  friradic  excitability  at  first. 
X  Often  about  the  end  of  the  second  week. 
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for  comparison  with  that  on  p.  14.  Another  change  also 
has  been  developing.  Instead  of  a  short  sharp  well  de- 
fined contraction,  the  muscle  displays  a  reaction  which  is 
"lazy"  or  "sluggish" — a  contraction  that  may  almost 
be  called  "  vermicular."  Now  what  is  the  behaviour  of 
nerve  and  muscle  to  the  current  of  the  induction  coil  ? 
Commencing  about  24  hours  after  the  injury  there  is  a 
steady  diminution  of  excitability  (in  both  structures) 
going  on  to  complete  loss,  the  latter  probably  occur- 
ring about  the  end  of  the  second  week.  Reverting  to 
the  Continuous  Current: — the  condition  of  exalted 
"  galvanic "  excitability  lasts  for  a  month  or  two  and 
then  suffers  a  gradual  diminution,  while  the  qualitativ^e 
change,  i.e.,  the  inversion  of  the  formula  and  the  sluggish 
contraction  remain.  If  the  degenerative  changes  continue 
to  progress,  all  contractility  disappears,  the  A.C.C.  being 
the  last  to  go,  and  the  muscle  ceases  to  respond  to  any 
stimulus,  whether  galvanic  or  faradic,  direct  or  indirect. 
This  state  of  things  may  be  arrived  at  in  weeks  or 
months.  If  there  be  arrest  and  regeneration,  returning 
function  first  shows  itself  in  an  approach  to  restoration  of 
equilibrium  between  the  action  of  the  affected  muscles 
and  their  antagonists,  and  by  the  effects  of  gravity  ceas- 
ing to  produce  deformity  owing  to  the  supporting  muscles 
once  more  being  brought  into  action.  Muscular  action 
in  response  to  electrical  stimulation  appears  later.* 

Return  of  structure  and  function  may  occur  at  various 
periods  depending  upon  the  surgical  progress  of  the 
divided  nerve.    Cases  have  been  recorded  where  sensa- 

*  During  the  regeneration  of  a  mixed  nerve  sensibility  is  restored  fiijBt, 
subsequently  voluntary  motion,  and  lastly  the  movements  of  the  muscles 
when  their  motor  nerves  are  stimulated  directly.    (Landois  and  Stirling). 
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tion  and  motor  power  have  been  restored  in  seven  or 
eight  weeks.  More  probably  it  may  be  many  months 
or  even  some  years.  But  no  case  ought  to  be  given  up 
as  hopeless  until  after  two  or  three  years  and  not  even 
then  if  ajiy  improvement  be  in  progress  (Bowlby).* 

The  reaction  of  degeneration  in  its  most  typical  form 
thus  stands  clearly  out.    It  consists  of  four  things  : — 

1.  Abolition  of  faradic  contractility  in  nerve  and  muscle. 

2.  Exaggeration  of  galvanic  contractility  in  muscle. t 

3.  A  contraction  which  is  "sluggish." 

4.  Inversion  of  the  normal  polar  formula. 

In  other  words,  R.D.  is  characterised  by  the  fact  that 
whilst  the  faradic  excitability  of  the  nerve  and  the  faradic 
excitability  of  the  muscle  are  similarly  affected,  the 
galvanic  excitability  of  the  muscle  suffers  in  a  way  pecu- 
liarly its  own.  To  faradism  there  is  loss  of  excitability 
in  the  case  both  of  nerve  and  muscle  ;  to  galvanism  there 
is  loss  for  the  nerve,  but  increased  excitability,  inversion 
of  the  formula  and  sluggish  contraction  for  the  muscle. 
And  of  all  the  stigmata  that  stamp  the  true  reaction  of 
degeneration,  the  most  typically  characteristic  and  the 
most  constantly  present — the  one  thing  necessary — is  this 
"  sluggish  contraction." 

*  "  If  the  recently  severed  ends  of  a  nerve  be  placed  and  maintained  in 
apposition  they  will  unite.  It  is  probable  that  in  a  few  exceptional  cases 
this  union  may  occur  without  any  preceding  degeneration  of  the  distal  end 

 but  it  is  quite  certain  that  this  is  not  usually  the  case  

The  development  of  this  new  nerve  tissue  requires  a  great  length  of  time 
and  may  extend  over  a  period  of  six  to  twelve  months  before  material  im- 
provement is  demonstrable  and  sometimes  requires  a  year  or  two  for  its 
completion."    (Bowlby.    F.  Treves' "  System  of  Surgery  "). 

t  Accompanying  the  R.D.  there  is  also,  appearing  later  and  disappear- 
ing sooner,  an  increased  excitability  to  mechanical  stimulation. 
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CHAPTER  VI. 
Partial  Reaction  of  Degeneration. 

It  often  happens,  indeed  it  is  the  rule  rather  than 
the  exception,  that  R.D.  does  not  display  itself  in  so 
clear  and  typical  a  way  as  that  just  detailed.  Between 
the  normal  condition  and  this  complete  R.D.  very  many 
gradations  are  possible.  When  such  occur  they  are 
known  as  "partial  R.D." 

(1)  .  The  excitability  of  the  nerve  may  be  not  alto- 
gether lost,  indeed  only  diminished  to  a  very  slight  extent ; 
yet  the  changes  in  galvanic  reactions,  i.e.,  the  exag- 
gerated excitability,  the  inversion  of  the  formula  and  the 
sluggish  contraction  are  present. 

(2)  .  There  may  be  simple  diminution  of  irritability  in 
both  nerve  and  muscle  for  coil  currents,  with  sluggish 
contraction  for  continuous  currents,  and  without  inversion 
of  the  formula. 

Other  anomalous  forms  are  the  following  :  — 

{a).  It  has  been  pointed  out  by  Erb  that  R.D.  or 
partial  R  D.  may  occur  in  muscles  which  are  not  para- 
lysed (lead  poisoning  sometimes). 

(6).  The  muscles  may  respond  by  a  sluggish  contrac- 
tion to  stimulation  applied  through  the  nerve  trunk. 

(c).  The  muscle  may  respond  in  a  similar  sluggish 
manner  to  induction  coil  currents  applied  through  the 
muscle  itself. 

These  deviations  are  nothing  more  than  the  old  story, 
that  in  clinical  work  disease  is  seldom  met  with  in ''its 
absolutely  typical  aspect.    In  point  of  fact  the  Reaction 
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of  Degeneration  may  exhibit  every  sort  of  departure  from 
its  classic  form.  But  it  is  none  the  less  necessary  to 
have  the  perfect  type  ever  before  the  mind.* 

Nothing  has  so  far  been  said  about  the  theory  of  the  normal  formula. 
For  detailed  information  of  what  is  known  on  this  point  the  text  books 
must  be  referred  to.f-  It  may  be  remembered  that  Pfliiger's  law  is  usually 
explained  by  the  action  of  three  factors: — (i)  The  increase  of  excitability 
in  the  nerve  under  the  kathode  (kathelectrotonic  alteration  of  excitability) 
and  diminution  of  excitability  under  the  anode  (anelectrotonic  alteration 
of  excitability).  (2)  That  at  make  of  the  current  or  "  closure  "  the  stimu- 
lus is  kathodic  because  an  increase  of  excitability  is  equivalent  to  a  stimulus. 
At  break  or  "opening"  of  the  current  the  stimulus  is  anodic  because  under 
the  anode  excitability  is  diminished  and  at  opening  it  suddenly  recovers  its 
former  level,  and  this  change  is  equivalent  to  a  sudden  increase.  But  this 
relative  increase  is  not  so  effectual  as  the  actual  increase  at  the  kathode, 
therefore  kathodic  closure  is  the  stronger  stimulus.  (3)  The  points  at 
which  a  current  enters  a  nerve  constitute  a  collective  anode,  and  the  points 
of  exit  constitute  a  collective  kathode.  The  greatest  density  of  a  current  is 
at  the  part  of  the  nerve  immediately  under  the  electrode  (the  "  polar 
region  ").  The  least  density  at  the  opposite  side  of  the  nerve  (the  "  peri- 
polar region  ").  Applying  these  facts  to  the  polar  formula  it  is  evident  that 
kathodic  closure  contraction  is  the  first  to  appear  because  the  kathode 
closure,  the  more  effective  stimulus,  falls  upon  the  region  of  greatest  current 
density,  the  polar  region.    With  the  anode  over  the  part,  and  closure  made, 

*  In  this  connection  a  phenomenon  may  be  adverted  to,  described  by 
Ghilarducci  and  others,  and  claimed  by  them  to  constitute  a  new  form  of 
the  R.U. ;  they  term  it  R.D.  "  at  a  distance  "  and  they  thus  describe  it : — It  is 
characterised  {a)  "  by  contractions  which  are  produced  at  closure  of  the 
circuit,  when  the  two  electrodes  are  applied  at  a  distance  from  the  muscle  in 
such  a  way  that  the  muscle  is  comprised  in  the  interpolar  space ;  (b)  by  the 
absence  of  electro-excitability  or  by  the  presence  of  R.D.  when  looked  for 
by  the  ordinary  method,  (c).  It  constantly  accompanies  R.D.  but  differs 
from  the  latter  by  the  predominating  action  of  the  negative  pole.  (d).  It 
persists  sometimes  months  and  years  after  the  disappearance  of  contrac- 
tility as  looked  for  by  the  oridinary  methods.  It  is,  therefore,  the  last 
indication  of  the  existence  of  the  muscular  fibre,  (e).  So  long  as  this  form 
of  R.D.  is  present  there  is  still  hope  of  recovery  of  motor  power. 

t  For  example.  Waller's  "  Human  Physiology,"  p.  360. 


32 


PRACTICAL  MUSCLE-TESTING. 


the  stimulus  is  still  kathodic  but  it  falls  upon  the  peripolar  region,  the 
region  of  lesser  density.  In  anodic  opening,  the  stimulus  is  at  the  anode, 
the  weaker  stimulus,  but  it  falls  upon  the  best  (most  dense)  region.  In 
kathodic  opening  the  stimulus  is  anodic  (because  it  occurs  at  opening)  and 
it  falls  upon  the  worse,  the  less  dense,  the  peripolar  region,  therefore  the 
worse  stimulus  is  falling  upon  the  worst  region,  and  therefore  kathodic 
opening  is  the  weakest  stimulus. 

No  explanation  of  the  normal  polar  formula  can  be  quite  satisfactory 
which  does  not  also  account  for  R.D.  This  the  above  entirely  fails  to  do. 
Another  explanation  has  been  sought  in  the  theory  of  Ehrlich.  Accord- 
ing to  the  latter  all  animal  functions  are  excited  by  want  of  oxygen.  The 
respiratory  centre  is  certainly  so  excited.  Perhaps  this  want  of  oxygen  is 
the  condition  of  muscular  contraction  ?*  Electrical  excitation,  like  any 
mechanical  stimulus,  may  produce  a  consumption  of  oxygen  in  the  cells  of 
the  muscular  or  nervous  system.  This  "  oxygen-hunger"  according  to  the 
theory  in  question  would  manifest  itself  by  the  excitation  of  these  cells. 
But  this  excitation  would  be  modified  by  the  products  of  electrolysis  at  the 
poles.  Thus: — When  with  a  medium  current  there  occurs  a  kathode 
closure  hydrogen  is  eliminated  at  the  kathode.  This  hydrogen  quickly 
enters  into  combination  with  the  oxygen  of  the  tissues,  and  this  deprivation 
of  oxygen  acts  as  an  excitant,  which  added  to  the  excitant  action  of  the 
current  produces  the  strongest  stimulus.  With  closure  at  the  anode  oxygen 
is  produced  at  the  pole,  which  acting  as  a  plus  to  the  oxygen  already  in  the 
tissues,  diminishes  excitability  and  therefore  tends  to  cut  down  the  action 
of  the  electric  stimulus.  At  anodic  opening  there  is  a  relative  diminution 
of  oxygen  which  is  equivalent  to  a  stimulus.  At  kathodic  opening  there  is 
a  relative  increase  of  oxygen  which  diminishes  the  effect  of  the  electrical 
stimulation.  Reduced  to  a  tabular  form  this  theory  would  read  somewhat 
as  follows : — 


At 

Nature  of 
Stimulus. 

OXVGEN. 

K.C. 

Kathodic 

Diminution 

Stimulant  action  of  current  increased  by 

deprivation  of  O. 

A.C. 

11 

Increase 

Stimulant  action  of  current  diminished 

by  increase  ol  0. 

A.O. 

Anodic 

Relative 

Stimulant  action  of  current  increased  by 

diminution 

relative  diminution  of  0. 

K.O. 

1 1 

Relative 

Stimulant  action  of  current  diminished 

increase 

by  relative  increase  of  O.       .  f 

*  See  "  Extract  from  Clinical  Lecture  by  Pawlinoff."  (Sletoff).  Rev. 
Int.  d'Electrotherapie. 
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In  other  words  according  to  this  theory  electrotonic  alterations  of  excita- 
bility are  nothing  more  nor"  less  than  the  local  electrolytic  action  of  the 
poles. 

In  R.D.  the  progressive  increase*  in  galvanic  excitability  and  the  diminu- 
tion of  F"aradic  excitability  at  about  the  end  of  the  second  week,  would  be 
explained  by  the  excitant  action  of  want  of  oxygen  in  the  muscle  whose 
nerve  is  degenerated.  The  degeneration  of  the  muscle  being  slower  than 
that  of  the  nerve,  the  reversal  of  formula  would  be  explained  by  the  fact 
that  a  structure  in  order  to  be  excitable  must  not  be  entirely  deprived  of  its 
oxygen.  The  action  of  the  anode  in  certain  stages  of  degeneration  will 
supply  just  sufficient  oxygen  to  allow  the  electrical  stimulus  to  act.  There- 
fore as  degeneration  progresses  the  number  of  muscular  fibres  excitable  by 
the  anode  will  be  greater  than  those  excitable  by  the  kathode,  inasmuch  as 
the  former  supplements  the  little  oxygen  that  remains,  and  so  makes  the 
cells  amenable  to  electrical  excitation  until  absolute  degeneration  has 
occurred. 

If  Erlich's  theory  could  be  established  it  would  no  doubt  offer  an  explana- 
tion, more  or  less  satisfactory,  of  Pfliiger's  law,  the  reaction  of  degeneration 
and  electrotonic  alterations  in  excitability.  But  wherever  an  explanation  of 
the  latter  is  to  be  sought  it  is  certainly  less  likely  to  be  found  in  the  phrase 
"  modifying  action  of  the  current,"  or  in  the  theory  of  "  molecular  orienta- 
tion," than  in  those  definite  electrolytic  effects  that  are  known  to  occur 
at  the  poles. 

*  The  decrease  of  galvanic  excitability  in  the  muscle  at  first  is  probably 
due  to  the  early  degeneration  of  the  intra-muscular  nerve  tissue  before  the 
changes,  i.e.,  the  deprivation  of  oxygen  has  occurred  in  the  muscle;  a 
deprivation  which  according  to  this  theory  is  the  cause  of  the  increase  in 
excitability. 


D 


84 


PRA  CriCA  L  MUSCLE-TESTING. 


CHAPTER  VII. 

The  Value  of  Reaction  of  Degeneration  in 

Diagnosis. 

What  then  does  the  reaction  of  degeneration  show  ? 
Its  physical  signs  are  sufficiently  obvious,  but  what 
is  its  pathological  significance  ?  It  points  to  abnormal 
conditions  of  that  part  of  the  motor  tract,  which  com- 
mencing at  the  motor  ganglion  cell  terminates  at  the 
muscle  in  the  motor  end-plate.  It  means  something 
wrong  in  the  lower  segment  of  the  motor  path.  But  it 
does  not  take  cognizance  of  morbid  conditions  of  the 
"  upper  segment."  It  means  either  that  there  is  a  break 
in  the  line  of  communication  between  the  muscle  and  its 
trophic  centre,  or  that  the  trophic  centre  is  itself  the  seat 
of  morbid  change. 

Thus  the  reaction  of  degeneration,  partial  or  complete, 
may  occur  after  disease  or  injur}^,  involving  structural 
alterations  in  the  motor  nerve  trunks,  and  after  disease  or 
injury  affecting  the  ganglion  cells  in  the  anterior  cornua 
of  the  cord,  or  the  corresponding  nuclei  of  origin  in  the 
case  of  the  cranial  nerves.  The  diseases,  therefore,  in 
which  it  may  be  looked  for  are  : — 

I.  Those  muscular  atrophies  depending  on  disease  of 
the  anterior  cornua  of  the  cord  : — Progressive  muscular 
atrophy  of  Aran-Duchenne  type  and  Charcot-Marie 
types  ;  infantile  paralysis  ;  amyotrophic  lateral  sclerJsis ; 
anterior  poliomyelitis,  acute  and  chronic  ;  diffuse  myelitis 
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involving  anterior  cornua  ;  transverse  myelitis  at  the  seat 
of  lesion. 

2.  In  muscular  atrophies  of  neuropathic  origin — trau- 
matic, rheumatic,  parenchymatous. 

3.  In  toxic  and  infectious  paralyses  : — Lead  poisoning 
with  muscular  atrophy,  diphtheritic  paralysis,  &c. 

The  more  slow  the  development  of  the  morbid  process 
the  more  difficult  it  is  to  detect  the  reaction  of  de- 
generation. In  such  cases  the  cells  of  the  anterior 
cornua  and  the  muscular  fibres  are  only  gradually,  and 
one  by  one,  encroached  upon,  so  that  there  are  often  a 
sufficient  number  of  sound  structures  left  to  give  normal 
reactions,  and  thereby  to  mask  the  reaction  of  degenera- 
tion which  would  otherwise  be  apparent.  And  this  state 
of  things  may  go  on  until  the  muscular  atrophy  is  so  far 
advanced  that  the  degenerating  fibres  are  incapable  of 
contraction  strong  enough  to  appear  through  the  skin. 

The  limitations  of  the  usefulness  of  electricity  in  dia- 
gnosis must  be  clearly  recognised.  The  reaction  of  de- 
generation enables  a  morbid  condition  to  be  referred,  to 
the  "  lower  segment,"  and  sometimes  to  be  localised 
much  more  exactly.  It  is  evident  that  degenerative 
change  in  a  nerve  trunk  will  affect  those  muscles  only 
which  that  nerve  innervates.  The  distribution  of  the 
abnormal  reactions  will,  therefore,  point  to  the  nerve 
affected.  If  the  motor  ganglion  cells  be  attacked, 
the  muscles  will  be  affected  according  to  their  phy- 
siological grouping,  rather  than  according  to  any  ana- 
tomical distribution.  Thus  the  occurrence  of  R.D.  in 
certain  groups  of  "  physiologically  related  "  muscles  will 
point  to  the  probable  level  of  the  mischief  in  the  cord. 
Reaction  of  degeneration  does  not  occur  in  the  paralysis 
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of  cerebral  disease,  excepting  when  the  impHcation  of  the 
nucleus  of  origin  or  of  the  nerve  trunk  of  the  cranial 
motor  nerves  produces  R.D.  in  the  muscles  which  they 
supply.  It  does  not  occur  in  hysterical  paralysis,  whether 
with  or  without  atrophy,  nor  is  it  seen  in  pure  myo- 
pathies, in  the  atrophy  of  disuse,  in  atrophies  consecutive 
to  articular  disease,  or  in  diseases  limited  to  the  white 
matter  of  the  cord.  Therefore  it  is  evident  that  one  of 
the  chief  uses  of  electro-diagnosis  is  to  exclude  a  certain 
number  of  morbid  conditions  in  which  R.D.  is  never 
seen.    (De  Watteville). 

Cases  illustrative  of  the  foregoing  points  occur  in  num- 
bers in  every  case-book.    I  extract  one  (showing  a  useful 

form  "  of  report)  almost  at  random  from  the  electrical 
records  of  the  London  Hospital  (see  next  page). 

Prognosis. — Electrical  exploration  is  also  useful  in 
prognosis.  The  principle  can  be  established  that  in  con- 
ditions where  R.D.  may  be  expected,  the  more  the  elec- 
trical reactions  diverge  from  the  normal  t3'pe,  the  longer 
the  lesion  will  last  and  the  more  difficult  it  will  be  to 
cure. 

As  an  illustration  of  this,  the  gravity  course  and  dura- 
tion of  "  Bell's  Paralysis  "  are  thus  indicated  by  Erb.  If 
the  electrical  reactions  continue  normal,  recovery  will 
occur  probably  in  two  or  three  weeks.  If  the  R.D.  be 
partial  {i.e.,  if  excitability  to  Faradism  be  not  abolished) 
six  weeks  to  two  months  ;  if  R.D.  be  complete  three,  six, 
or  nine  months  may  be  necessary  for  recovery  ;  or  the 
latter  may  never  take  place. 

But  the  occurrence  of  R.D.  is  by  no  means  indicative 
of  irreparable  mischief.  Complete  regeneration  is  some- 
times seen,  after  profound  trophic  changes,  in  cases  of 
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paralysis  dependent  on  disease  of  the  lower  segment. 
On  the  other  hand  it  has  already  been  shown  that  lesions 
of  the  gravest  kind  may  exist  without  the  R.D.,  e.g.,  in 
the  paralysis  of  cerebral  disease,  or  in  the  case  of  certain 
intractable  spasms  or  convulsions. 

Although  practical  muscle  testing  chiefly  confines  itself 
to  the  presence  or  absence  of  the  reaction  of  degenera- 
tion, there  are  many  refinements  of  electro-diagnosis 
above  and  beyond  this.  Indeed  it  is  scarcely  too  much 
to  say  that  galvanic  and  faradic  contractility  are  abso- 
lutely normal  only  when  motor  centres,  motor  nerves, 
and  the  muscles  that  they  innervate,  are  absolutely  sound 
and  intact. 
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CHAPTER  VIII. 
The  Motor  Points. 

The  topography  of  the  motor  points  and  its  ready  ap- 
plication to  purposes  of  Diagnosis  are  best  studied  by 
following  the  anatomical  distribution  of  nerves.  That  is 
to  say  individual  nerves  are  taken  and  the  points  ascer- 
tained at  which  electrical  stimulation  (applied  both  to 
the  nerve  itself  and  to  the  muscle)  most  readily  induces 
a  contraction. 

To  gain  a  general  idea  of  the  strength  of  current 
ordinarily  to  be  employed  in  diagnosis  the  student  will  in 
the  first  instance  experiment  upon  himself,  and  commenc- 
ing with  the  face  he  will  quickly  learn  that,  in  this  region 
at  least,  the  use  of  mild  currents  is  highl}^  desirable. 
It  is  scarcely  necessary  to  add  that  the  frequent  use  of 
very  strong  currents  in  testing  diseased  conditions  is 
much  to  be  deprecated ;  on  the  other  hand,  the  mistake 
must  not  be  made  of  supposing  that  a  muscle  does  not 
answer  to  electrical  stimulation  in  cases  where  as  a 
matter  of-fact  a  stronger  current  would  elicit  a  response. 

The  following  diagrams  fairly  well  represent  the  motor 
points,  but  it  is  to  be  remembered  that  the  latter  may 
vary  not  only  in  different  individuals,  but  in  the  same 
individual  on  dilferent  sides  of  the  body  ;  and  further,  in 
as  much  as  electrical  exploration  has  often  to  deal  with 
pathological  conditions  which  alter  the  contours  of  the 
surface  (eg,,  Bell's  paralysis)  it  is  evident  that  no  dia- 


40 


PRACTICAL  MUSCLE-TESTING. 


gram  nor  even  photograph  of  the  motor  points  can  be 
uniformly  and  exactly  applicable  in  every  case.  In  point 
of  fact  it  is  quite  possible  to  exaggerate  the  importance  of 
such  diagrams.  The  student  of  anatomy  knows  where 
nerves  become  superficial,  and  where  therefore  they  are 
most  easily  excitable.  He  also  knows  that  the  motor 
point  of  a  muscle  is  the  point  where  the  nerve  enters. 
Now  that  point  is  usually  close  to  the  middle  of  the 
muscular  fibres  in  the  long  direction  (Castex). 

To  record  clearly  the  results  of  electrical  exploration 
such  a  "  Form  "  as  that  given  on  p.  37  is  useful. 

Region  of  the  Facial  N.  {Plate  L). 
n.  Facial. 

Trunk  of  nerve  best  reached  by  applying  the  testing  electrode  behind 
the  lobule  of  the  ear,  below  the  external  auditory  meatus,  and  push- 
ing inwards,  forwards,  and  upwards ;  after  the  nerve  divides,  the  upper 
branch  (supplying  muscles  above  palpebral  aperture)  the  middle 
branch  (muscles  between  orbit  and  mouth)  and  the  lower  branch 
(muscles  of  lips  and  chin)  may  be  stimulated  at  the  points  shown. 

n.  Posterior  auricular. 

m.  Frontalis. 

m.  Corrugator  supercilii. 

m.  Orbicularis  palpebrarum. 

in.  Nasal  muscles. 

1)1.  Levator  labii  superioris. 

(Not  shown). 
mm.  Zygomatici. 

(Impossible  to  differentiate  the  action  of  the  two  zygomatics). 
in.  Buccinator. 

(At  a  point  not  shown,  below  and  external  to  point  for  zygomatics). 

111.  Orbicularis  oris. 
m.  Levator  menti. 
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tn.  Quadratus  menti. 
m.  Triangularis  menti. 
m.  Platysma  myoides. 

Region  of   the    Fifth    N.    (Inferior  Maxillary 

Branch).    {Plate  /.). 

vt.  Temporal. 

m.  Masseter. 

m.  Mylo-hyoid. 

(At  a  point  just  below  Quad,  menti  not  shown  in  Plate). 

Region  of  the  Hypoglossal  N.    (Plate  I.). 

n.  Hypoglossal. 

(Difficult  or  impossible  to  excite). 

m.  Omohyoid. 

(Push  the  electrode  well  in  between  the  two  insertions  of  the  sterno- 
mastoid). 

Region  of  the  Spinal  Accessory  N.    (Plate  /.). 
n.  Spinal  accessory. 

Crossing  post.  sup.  triangle  slightly  above  its  middle. 

m.  Sterno-cleido-mastoid. 
m.  Trapezius  ("  Cucullaris  ")• 

Region  of  the  Posterior  Branches  of  the  Cer- 
vical Nerves. 

m.  Splenius. 

Region  of  the  Cervical  Plexus. 
m.  Trapezius. 

The  trapezius  can  be  excited  not  only  at  the  point  shown  but  at  points 
between  the  vertebral  column  and  pofterior  border  of  the  scapula  for 
the  middle  (horizontal)  and  lower  (oblique)  portions  of  the  muscle. 
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n.  Phrenic. 

(At  outer  edge  of  lower  part  of  sterno-mastoid  ;  and  between  the  inser 
tions  of  that  muscle). 

Region  of  the  Brachial  Plexus.* 

"Erb's  point"  for  simultaneous  excitation  of  biceps,  brachialis  ant.,  del- 
toid, supinator  longus.  About  an  inch  above  the  clavicle,  a  little 
externally  to  the  posterior  border  of  sterno-mastoid  immediately  in 
front  of  transverse  process  of  6th  cervical  vertebra. 

n.  Circumflex. 

Can  be  excited  at  a  point  not  shown  at  the  lower  and  outer  part  of 
the  post.  inf.  triangle.  This  produces  a  contraction  of  the  entire 
mass  of  the  deltoid. 

It.  Pectoralis  major.    (Plate  L). 

(Ant.  thoracic  n.). 

II.  Serratus  magnus. 

On  the  inner  wall  of  the  axilla.    (Not  shown). 

m.  Deltoid.    (Plates  II.  and  III.). 
m.  Teres  minor. 

About  the  middle  of  axillary  border  of  scapula.    (Not  shown). 

m.  Teres  major. 

At  posterior  fold  of  axilla.    (Not  shown). 

III.  Latissimus  dorsi. 

At  posterior  fold  of  axilla.    (Not  shown). 
in.  Supra-spinatus. 

Above  the  inner  end  of  spine  of  scapula.    (Not  shown). 

m.  Infra-spinatus, 

Below  the  inner  end  of  spine  of  scapula.    (Not  shown). 

m.  Levator  anguli  scapulae. 

*  To  obtain  the  best  and  as  far  as  possible  isolated  action  of  muscles,  the 
limb  must  be  relaxed.  This  is  often  best  effected  by  the  examiner  supj^ort- 
ing  with  his  left  hand  the  part  under  examination,  so  as  to  suppress  all 
voluntary  action  on  the  part  of  the  patient. 
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PLATR  I.* 


M.  frontalis 
Upper  branch  qf facial 
H.  ccmig.  BUpcrcIl. 

M.  orblc.  palpcbr. 
Nasal  muscles  | 

M.  zyfjomatici 


71.  orbiciil.  orl3 


Middle  branch  of  facial 
ai.  mnsscter. 

JT.  levator  mc-uti 
At.  quu(h'.  mcnti 
M.  triang.  luenti 
Uypoglo.^sal  V. 
Zoaer  branch  of  facial 

M,  platysma  ciyoid. 


JTyoid  muscles  ^^r— ; 


omohf oiJcas 


Ant.  thoracic  « 
(M.  pectoral.; 


Reprlon  of  central 
couvolutious 

Ileglon  of  Zv(\  frontal 
conv.  and  islimd 
of  Rcil  (CQUtre  for 
epcecli) 

ItL  temporalis 

Upper  branch  of  facial 
in  front  of  tuo  car 

Facial  n.  (trunk) 
Post,  auricular  n. 
Middle  branch  qf  facial 
Lotcer  branch  qf  facial 
eplenius 

Iki  Bternocleldo- 
mastoiJcns 

ffpinal  accessory  n, 

levator  angull  scapul. 


— ^il.  cucullarla 


Dovzalis  scapula! 


Axillarj/ «. 


Long  thoracic  n.  Ol, 
Bcrrat.  imt.  uiaj-) 


Phrenic  ru  Stipratlaricular  point.     Brachial plexuft 
(Erb'a  point.  M.  deltoid., 
Liccps,  braclii.ali'i  intern, 
uud  supin.  long.) 


Plates  I.  to  XI.  are  taken  with  permission  from  "Medical  Electricity, 
by  H.  Lewis  Jones.  M.D.    (London:  H,  K.  Lewis). 
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mm.  Rhomboids. 

In  a  depression  just  below  the  lower  border  of  the  trapezius,  when 
the  arm  is  carried  upwards  and  backwards,  a  certain  number  of  the 
fibres  of  the  rhomboid  can  be  thrown  into  contraction.  (Castex). 
(Not  shown). 

Region  of  the  Thoracic  Nerves.    {Not  shown), 
m.  Rectus  abdominis. 

Earh  m.  excitable  at  two  points — one  point  a  little  above,  the  other  a 
little  below  the  umbilicus. 

m.  External  oblique. 

At  5  points  where  it  interdigitates  with  the  serratus  mag. 

Region  of  the  Musculo-cutaneous  N.    {Plates  II. 

and  III.). 

Ho  Musculo-cutaneous. 

(Press  testing  electrode  well  under  the  anterior  border  of  ihe  deltoid 
and  the  external  border  of  the  coraco-brachialis  muscle). 

m.  Biceps  (III.). 

m.  Coraco-brachialis. 

(Just  below  point  for  musculo-cutaneous  N.). 

m.  Brachialis  ant  (II.  and  III.). 

(Press  the  electrode  well  in  below  the  biceps  avoiding  the  median 
nerve  at  inner  part  of  arm). 

Region  of.  the  Median  Nerve.    {Plate  III.), 
n.  Median. 

(i.  Easily  accessible  along  the  whole  length  of  the  arm  by  the  inner 
border  of  biceps.    2.  At  the  elbow  just  internal  to  the  biceps  tendon. 
.    3.  At  the  wrist  between  the  tendons  of  the  flex.  C.  radialis  and 
palmaiis  longus). 

m.  Pronator  radn  teres. 
m.  Flexor  c.  radialis. 
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M.  deltoid. 
(Ulnder  part) 


Radial  Nerve 
M.  brocbial.  intern. 

M.  supinator  long. 
M.  radial,  est.  long. 
M.  radial,  ext.  brer. 


II.  extensor  digit,  f 
communis  \ 

M.  extenaor  indicia 

M.  abductor  poUio.  long. 
M.  extensor  pollio.  brev. 


M.  inteross.  dorsal.  I.  ( 
otU.  I 


IL  triceps  (caput 
longum) 


1  M.  triceps  (caput 
f  extern.) 


M.  ulnar,  extern. 
M.  supinat.  brev. 

M.  cxtens.  digiti  miuim. 
M.  extens.  indieis 

I  M.  extens.  poll.  long. 


M.  abduct,  digit,  mln. 


M.  intcroBS.  dorsal. 
III.  et  IV. 
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m.  Flexor  sub.  digitorum. 
m.  Flexor  longus  pollicis. 
m.  Flexor  brevis  pollicis. 

Excited  at  the  inner  half  of  thenar  eminence  by  a  feeble  current,  other- 
wise the  opponens  is  also  thrown  into  action. 

7n.  Abductor  pollicis  brevis. 

Excited  at  the  external  border  of  thenar  eminence.  (Sometimes  supplied 
by  radial  as  well  as  median)/  (Roumillac). 

in.  Opponens  pollicis  (Plate  III.). 

(Having  found  the  external  border  of  the  first  metacarpal  bone  push 
the  pointed  electrode  against  the  anterior  surface  of  that  bone  (Rou- 
millac). This  and  the  two  previous  mm.  are  difficult  to  excite 
independently). 

m.  Lumbricales  (2). 


Region  of  Ulnar  N.  {Plate  III.). 

n.  Ulnar. 

(i.  In  groove  between  Internal  Condyle  and  Olecranon.  2.  At  wrist 
on  outer  side  of  tendon  of  flexor  c.  ulnaris). 

m.  Flexor  carpi  ulnaris. 

m.  Flexor  prof.  dig. 

The  point  marked  is  that  usually  given  by  the  German  authors,  but  it 
is  very  questionable  whether  the  deep  flexor  lying  so  deeply  as  it 
does,  can  be  excited  at  ihe  front  of  the  forearm  at  all.  "The  fibres 
for  the  ring  and  little  finger  can  be  excited  at  a  point  somewhat 
posterior  to  the  point  marked  (Castex). 

m.  Palmaris  brevis. 
m.  Abductor  min.  digiti. 
m.  Flexor  digiti  minimi. 
m.  Opponens  dig.  minimi. 
m.  Adductor  pollicis. 

mm.  Lumbricales  (2).  * 
mm.  Interossei. 
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PLATE  III. 


IL  triceps  (long  bond) 

U.  triceps  (inner  bead) 
Ulnar  n.  | 


II.  flexor  carpi  olnarls 


ILflex.  dipltor.commuD 
pruluud. 


M.  flex,  rtigitor.  snbllmi 
(digitl  11.  et  ILL) 

M.  fles.  digit,  subl.  (digit, 
iudiois  et  minimi) 

Ulnarn. 


II.  palmriris  brcT. 
M.  abductor  digitl  niin, 
tl,  Hexor  digit,  min 
IL  opponcns  digit,  min, 


Urn.  Inmbricales  | 


M.  deltoid, 
(anterior  lialf) 


■  M.  biceps  braolill 


M.  pronator  teres 
M.  flez.  carpi  radialls 

M.  flex,  digltor.  snbllm. 


M.  flex.  poUiois  longus 
Median  n, 

M.  ttbdnotor  poUio.  brer. 
IT.  opponcns  polllois 

II.  flox.  poll.  brev. 

11.  adductor  polUc.  brer. 
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Region  of  the  Musculo-spiral. 
n.  Musculo-spiral  (Plate  II.). 

(Between  triceps  and  brachialis  int.  just  above  the  supinator  long.  "  at 
the  point  where  the  n.  emerges  from  the  triceps."  It  will  often  be 
found  easier  to  excite  this  nerve  independently  by  means  of  a  con- 
tinuous current  than  by  means  of  an  alternating  one). 

m.  Triceps  (II.  and  III.). 
m.  Supinator  longus. 

To  elicit  the  action  of  this  muscle  well,  the  examiner  should  support 
the  arm  in  the  semi-flexed  position. 

mm.  Ext.  carpi  radialis  long,  and  brev. 
m.  Supinator  brevis. 

(The  extensor  c.  digitorum  is  also  excited). 

rn.  Extensor  c.  digitorum. 

m.  Extensor  indicis. 

m.  Abductor  pollicis  longus. 

m.  Extensor  pollicis  longus. 

m.  Extensor  pollicis  brevis. 

m.  Extensor  minimi  digiti. 

m-  Extensor  indicis. 


Lumbar  Plexus. 
Region  of  Anterior  Crural  N.    {Plate  IV.). 
n.  Anterior  crural. 

(Motor  point  in  groin  just  outside  femoral  artery). 
m.  Sartorius. 
m.  Rectus  femoris. 

(Motor  point  at  the  middle  of  the  muscle  a  little  towards  the  inner 
border). 
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m.  Vastus  internus. 

(Motor  point,  that  part  of  the  muscle  where  it  gets  free  of  the  rectus 
and  sartoriiis). 

m.  Pectineus. 

Region  of  the  Obturator  N.  {Plate  IV.). 

m.  Adductor  magnus. 
in.  Adductor  longus. 
m.  Pectineus. 

Sacral  Plexus, 
Region  of  the  Superior  Gluteal.    {Plate  V.). 

m.  Tensor  fasciae  fern. 
m.  Gluteus  medius. 

(Not  shown  in  plate,  but  near  upper  point  for  G.  max.). 

Region  of  Small  Sciatic. 
m.  Gluteus  maximus. 

Region  of  the  Great  Sciatic.    (Plates  V.  and  VI.). 

n.  Sciatic. 

m.  Biceps  (2). 

ni.  Semi  tendinosus. 

m.  Semi  membranosus. 

(Difficult  to  differentiate  s.  mem.  and  s.  tendin.), 

n.  External  popliteal. 

(At  outer  end  of  principal  transverse  fold  of  popliteal  space  just  above 
the  head  of  fibula,  beside  tendon  of  biceps). 

m.  Tibialis  anticus. 

m.  Extensor  digitorum  communis.  '  * 

m.  Extensor  hallucis  longus. 
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m.  Peroneus  longus  (Plate  VI.). 
m.  Peroneus  brevis. 
m.  Extensor  digitorum  brevis. 
11.  Internal  popliteal. 

(Motor  point  in  principal  transverse  fold  of  popliteal  space). 
n.  Posterior  tibial. 
m.  Gastrocnemius. 
m.  Soleus. 

m.  Flexor  hallucis  longus. 
m.  Flexor  digitorum  longus. 

(Motor  point  near  inner  border  of  tibia  about  middle  of  leg). 

m.  Abductor  min.  digiti. 
mm.  Interossei  dorsales. 
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TS.  tibial,  antic. 

11.  estcns.  <1igit.  comm. 
loug. 


H.  pcroaeus  brcvis 


U.  cxtcnsnr  bollucis 
long. 


Um.lntcrossci  domlcs  | 


Peroneal  n. 

il.  gastrocncm.  extern. 
■M.  pcroucus  lougus 


21.  BOlOUS 


M.  flexor  hallucis  lous. 


M.  oxteng.  digit,  comm. 
brevis 


M.  abductor  digiti  mla. 
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CHAPTER  IX. 

Electro-Cutaneous  Sensibility. 

Supplementary  to  the  examination  of  the  motor  nerves 
is  the  investigation  of  cutaneous  sensibility.  It  must  not 
be  expected  that  in  electrical  exploration  will  be  found  a 
means  of  determining  the  absolute  sensibility  of  the  skin 
as  a  sense  organ.  This  must  be  ascertained  by  the  appli- 
cation of  appropriate  stimuli.*  Electro-diagnosis  only 
offers  itself  as  a  means  of  estimating  one  kind  of  sensi- 
bility, viz.,  the  sensibility  of  the  skin  to  an  electric  cur- 
rent.t  This  form  of  sensibility  may  be  increased,  dimin- 
ished, or  abolished,  and  seems  to  correspond  most  closely 
to  the  sensibility  to  painful  impressions. 

The  normal  electro-cutaneous  sensibility  varies  in  dif- 
ferent parts  of  the  body.  Duchenne  well  knew  that  a 
comparatively  strong  current  is  required  to  excite  the 
sensibility  of  the  foot  or  hand.  This  in  his  experiments 
was  no  doubt  partly  due  to  the  greater  resistance  of  the 
skin  in  those  situations,  a  point  which  at  the  time  in 
question  was  not  fully  realised.  Still  if  the  first  minimal 
sensation  and  the  first  feeling  of  pain  be  tested  by  the 
application  of  a  measured  current  it  will  be  found  that 

*  For  example,  touch  by  the  point  of  a  pencil  or  by  a  shred  of  cotton- 
wool drawn  lightly  over  the  part ;  heat  by  a  cautery  moved  at  a  definite 
distance  from  the  skin  ;  cold  by  a  freezing  mixture  in  a  test-tube  (this  as 
well  as  the  time  honoured  expedient  of  a  hot  and  cold  spoon  becomes  com- 
plicated with  touch  and  pressure)  ;  pain  by  the  "  electric  finger,"  &c. 

t  Erb. 
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electro-cutaneous  sensibility  is  by  no  means  equally  dis- 
tributed over  the  body.  Thus  the  anterior  part  of  the 
body  is  more  sensitive  than  the  posterior.  AnteriorBly, 
sensibihty  is  greatest  about  the  face  and  neck,  then  come 
the  arms  and  trunk  and  the  lower  extremity  as  far  as  the 
knee.  The  foot  and  leg  come  last,  the  heel  requiring  a 
current  twice  as  great  as  any  other  part.  Certain  parts, 
such  as  the  scrotum,  the  mamma,  and  wrist  have  a  high 
degree  of  sensibility  strictly  limited  to  their  own  area.* 

The  procedure  to  be  followed  in  examining  electro- 
cutaneous  sensibility  is  much  the  same  as  that  pursued 
in  the  examination  of  the  motor  nerve.  It  is  obvious,  that 
if  an  exact  estimate  is  to  be  made,  a  current  must  be  em- 
ployed which  is  capable  of  exact  measurement.  This  is 
not  yet  easy  to  do  with  the  current  of  the  induction  coil. 
Therefore  a  continuous  current,  for  the  measurement  of 
which  every  medical  man  who  handles  electricity  now 
possesses  an  instrument,  is  best.  Electro-cutaneous  sensi- 
bility may  be  examined  in  several  ways.  The  following 
is  one  method.  Having  applied  the  indifferent  electrode 
(24  sq.  in.)  in  the  usual  way,  take  a  testing  electrode,  well 
padded  but  flat  and  about  three-quarters  of  an  inch  in 
diameter,  attach  it  to  the  negative  pole,  then  with  the 
circuit  kept  broken  by  means  of  the  finger  on  the  inter- 
rupter, throw  a  few  cells  into  action  and  keep  making 
closures  as  in  testing  a  motor  nerve.  But  in  this  case, 
instead  of  watching  for  the  first  contraction,  ascertain  the 
point  at  which  the  first  closure  becomes  perceptible  to 
the  patientt  and  note  the  galvanometer.   Another  method 

•  Bordier. 

t  The  patient's  eyes  being  closed  and  the  examiner  being  very  careful 
to  keep  the  electrode  steady  in  marking  closures  and  openings. 
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is  to  proceed  as  follows :— Well  wet  and  lightly  dry  the 
part  to  be  examined,  then  with  the  indifferent  electrode 
as  before  let  the  testing  electrode  rest  on  the  part  for  one 
minute  before,  the  current  is  allowed  to  pass.  Commenc- 
ing then  with  the  handle  of  the  cell  collector  at  zero, 
gradually  increase  the  electromotive  force  until  the  first 
sensation  is  felt  by  the  patient.  Read  the  galvanometer, 
then  continue  to  throw  in  more  cells,  and  note  at  what 
strength  the  first  painful  sensation  appears.  Do  the 
same  with  the  positive  pole.  It  will  thus  be  found  that 
the  negative  pole  (as  in  the  case  of  the  motor  nerves)  is 
the  stronger  stimulus.  By  a  method  similar  to  this  it 
has  been  found  (Bordier)  that  the  electro-cutaneous 
sensibility  of  various  parts  of  the  body  comes  out  as 


follows  :— 

Temple       .....  0*3  m.a. 

Shoulder     .....  1*5 

Forearm  (anterior)      .        .       .  I'o  ,, 

,,       (posterior)     .       .       .  I'l 

Hypothenar  eminence         .       .  i'8  ,, 

Foot  (dorsum)     .        .       .       .  2*0  ,, 

„    (heel)   5'o  „ 


Here,  as  in  all  electrical  exploration,  care  must  be 
taken  to  secure  the  same  experimental  conditions.  As 
already  said,  the  skin  over  the  part  examined  must  be 
carefully  wetted  and  lightly  dried,  the  electrode  must  be 
applied  with  the  same  amount  of  pressure  and  for  the 
same  length  of  time  before  the  current  is  turned  on,  and 
on  the  appearance  of  the  minimal  sensation  (or  in  the 
second  method  this  and  the  feeling  of  pain  respectively), 
the  galvanometer  must  be  immediately  read.  * 

In  cases  where  the  patient's  answers  are  "  suspect," 
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it  will  be  found  a  useful  expedient  to  test  with  "  the 
electric  finger  "  and  the  Faradic  current.  The  testing 
electrode  instead  of  being  applied  to  the  patient  is  held 
by  the  operator,  and  the  latter  completes  the  circuit  by 
applying  a  finger  of  his  other  hand  to  the  patient's  body. 
A  means  is  thus  secured  of  gauging  the  strength  of  the 
current,  as  well  as  the  accuracy  of  the  patient's  replies. 

Diagrams  are  added  (pp.  59  to  63)  showing  roughly  the 
topography  of  the  sensory  nerves.  But  it  must  not  be 
supposed  that  each  region  of  distribution  is  separated 
from  its  neighbour  by  any  such  clear  line  of  demarcation. 
As  a  matter  of  fact  careful  testing  will  usually  disclose  an 
*'  overlap,"  i.e.,  a  limited  region  which  derives  its  supply 
from  two  .contiguous  nerves.  If,  therefore  the  function 
of  one  of  them  be  in  abeyance,  there  is  a  region  of  only 
diminished  sensibility  on  the  confines  of  its  territory. 


Body  Resistance  in  Diagnosis. 

It  is  well  known  that  in  certain  cases  of  hj'steria  the 
electrical  resistance  of  the  body  is  often  very  high  and  in 
others,  e.g.,  in  exophthalmic  goitre,  it  is  often  very  low. 
It  has  therefore  been  considered  that  such  facts  can  be 
turned  to  account  in  diagnosis  ;  that  they,  for  example, 
might  be  of  service  in  the  discovery  of  malingering,  or 
useful  to  strengthen  an  opinion  otherwise  arrived  at. 
But  it  would  appear  that  body  resistance  is  under  the 
influence  of  causes  so  very  variable  and  so  little  known 
that  such  opinions  will  not  stand  the  test  of  experiment. 
Circulation  and  the  functional  activity  of  the  nervous 
system,  the  general  state  of  nutrition,  the  greater  or  less 
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quantity  of  sodium  chloride,  are  amongst  the  recognised 
disturbing  causes,  and  there  are  doubtless  others  less  well 
known.  Spehl  and  Sano  affirm  as  the  result  of  264  ex- 
periments on  invalids  and  others : — (i).  That  the  most 
diverse  conditions  both  in  health  and  in  disease  may 
present  the  same  body  resistance.  (2).  That  whilst  cer- 
tain persons  display  an  absolutely  uniform  electrical  re- 
sistance to  continuous  currents,  others  both  amongst  the 
healthy  and  the  sick  show  variations  even  during  the 
course  of  the  same  day.  (3).  That  the  same  disease 
presents  different  resistances  in  different  persons  and 
variable  resistances  in  the  same  person. 

Electro-muscular  sensibility  is  discussed  in  Chapter  XI. 
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PLATE  X, 


Genito-crural- 


External  cutaneous 


Anterior  crural  middle 
cutaneous  branch 


External  popliteal 


External  saphenous 


Ilio-inguinal 


Anterior  crural 
(int.  cutaneous  branch) 


Anterior  crural 
(long  saphenous  branch) 


Musculo-cutaneous 
Anterior  tibial 
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Inferior  gluteal-' 


Anterior  crural,  internal 
cutaneous  branch 


Post  tibial   V- 


•Ext  popliteal 


■  Ext.  saphenous 
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CHAPTER  X. 

The  Action  of  Muscles  and  the  Consequences  of 

THEIR  Paralysis. 

Any  attempt  to  get  exact  ideas  of  voluntary  movements 
by  studying  the  isolated  action  of  muscles,  must  at  best 
result  in  comparatively  crude  conceptions.  In  every 
movement  that  a  limb  performs,  its  entire  musculature 
perhaps  co-operates,  either  in  synergic  or  in  antergic* 
action.  Further,  the  mechanical  effects  of  a  muscle's 
contraction  must  vary  with  the  varying  positions  of  the 
articulations  over  which  that  muscle  acts.  For  example, 
with  the  knee-joint  bent,  the  gastrocnemius  can  no  longer 
produce  "  plantar  flexion  "  of  the  foot.  Its  origin  and 
insertion  have  been  too  closely  approximated.  It  has  too 
much  *'  slack"  to  take  in.  This  is  "active  insufficiency." 
Under  such  conditions  it  is  the  soleus  alone  that  pulls 
upon  the  tendo  achillis  to  produce  the  movement  in 
question.  Again,  with  the  knee  extended  the  gastro- 
cnemius is  too  short  to  permit  complete  "  dorsal  flexion  " 
of  the  foot.  This  muscle  stretched  across  the  articula- 
tion, like  a  rigid  cord,  limits  the  action  of  the  muscles 
that  flex  the  tarsus  upon  the  leg.  This  is  "  passive  in- 
sufficiency."t 

An  analysis  of  the  five  following  positions  may  be  of 

*  The  simultaneous  contraction  of  opponents.    "  This  is  synchronous 
but  not  synergic."  (Gowers). 
f  Landois  and  Stirling. 

F 
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use  in  roughly  recalling  the  mechanics  of  muscular 
action.* 

Figure  3. 

Latissimus  dorsi  is  in  action  attempting  to  force  the  arm 
downwards  and  backwards  against  resistance  from  above, 
at  the  same  time  tending  to  rotate  it  inwards.  The  teres 
major  assists  in  both  actions. 

(When  both  latissimi  act  together  they  extend  the  trunk. 
The  latter  is  inclined  to  one  side  if  only  one  act.  The 
latissimi  are  the  great  propelling  muscles  in  swimming). 

In  paralysis  of  latissimus  dorsi  forcible  backward  de- 
pression of  the  raised  arm  is  lost,  and  the  shoulder  cannot 
be  put  back  without  being  also  raised  (by  the  trapezius). t 

(The  trapezius  has  three  parts  ;  an  "  upper  "  or  respira- 
tory portion,  a  "  middle  "  and  a  "  lower."  The  two  latter 
bring  the  scapula  to  the  spine  and  put  the  shoulder  back. 
The  scapula  and  shoulder  are  elevated  chiefly  by  the 
m.iddle  portion. 

The  De^ioi^Z  "  abducts  the  humerus  but  does  not  raise 
the  arm  higher  than  to  a  right  angle  with  the  body ;  the 
anterior  and  posterior  fibres  also  move  the  arm  forwards 
and  backwards  respectively.^:) 

The  serratus  magnus  is  in  strong  contraction,  fixing  the 
scapula  to  the  chest  and  assisting  the  trapezius  (by  rotat- 
ing the  scapula)  to  raise  the  shoulder  above  a  right  angle. 
("  If  the  scapula  be  fixed  by  the  rhomboids,  the  serratus 
can  act  on  the  ribs  and  aid  forced  inspiration. ")§ 

Paralysis  of  the  serratus  magnus  does  not  lead  to  much 

*  In  actual  testing  the  resistance  would  usually  be  supplied  by  the  hands 
of  the  examiner. 

f-  "  Diseases  of  the  Nervous  System."  Gowers. 
+  Ibid.  §  Ibid. 
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deformity  when  the  scapula  is  at  rest,  but  when  the  arm 
is  moved  forward  by  the  anterior  fibres  of  the  deltoid,  the 
scapula  no  longer  held  in  position  against  the  chest  by 
the  serratus  magnus*  is  rotated  on  its  vertical  axis 
by  the  action  of  the  anterior  part  of  the  deltoid  on 
the  humerus,  and  of  the  middle  part  on  the  scapula; 
the  posterior  edge,  therefore,  recedes  from  the  thorax. 
The  characteristic  deformity  thus  produced  is  shown  in 
fig.  4. 

The  biceps  assisted  by  supinator  longus  is  flexing  the 
elbow,  and  fixing  it  by  acting  (in  antagonism)  with  the 
triceps. 

("  The  biceps  first  supinates  the  forearm  if  it  is  pronated, 
then  flexes  the  elbow."! 

In  paralysis  the  flexion  can  still  be  effected  by  other 
muscles). 

The  supinator  longus  "  places  the  forearm  midway  be- 
tween pronation  and  supination  and  then  flexes  the 
elbow." 

(The  triceps  acting  throughout  its  three  parts  extends 
the  elbow. 

"In  paralysis  of  the  triceps  extension  against  gravity  is 
impossible.  A  man  with  paralysis  of  the  triceps  cannot 
raise  his  hat  in  the  accustomed  manner  "t). 

The  carpal  extensors  by  fixing  the  wrist  are  acting  "  in 
co-operative  antagonism  "  to  enable  the  flexing  muscles 
to  grasp  the  cord. 

("  The  extensor  carpi  radialis  brevior  is  a  direct  extensor, 
the  extensor  carpi  radialis  longior  and  extensor  carpi  ulnaris 
move  the  hand  laterally  as  weH")§. 

(Paralysis. of  the  extensors  impairs  flexion  of  the  fingers 

*  Ibid.  t  Ibid.  X  Ibid.  §  Ibid. 
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of  the  flexor  muscles.  They  have  too  much  "  slack  '*  to 
take  in). 
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The  long  flexors  of  the  fingers  (flexor  sublimis  and  flexor 
profundus)  act  chiefly  on  the  second  and  third  phalanges. 

The  long  extensors  of  the  fingers  extend  only  the  proximal 
phalanx. 

The  intcrossci  fill  up  the  gaps  in  this  flexor-extensor 
action,  that  is  to  say  they  flex  the  first  phalanx  and  extend 
the  last  two  phalanges.  They  also  adduct  and  abduct  the 
fingers. 

The  lumbricales  "  aid  the  flexor-extensor  action  of  the 
interossei,  hnt  do  not  move  the  fingers  laterally."* 

In  paralysis  of  the  interossei  the  long  extensors,  no 
longer  opposed,  extend  the  first  phalanx  permanently,  and 
the  long  flexors,  also  unopposed,  flex  the  second  and  third 
phalanges,  producing  the  claw  like  attitude  known  as  main 
en  griffe. 


Figure  5. 

The  pectoralis  major  is  in  action  on  both  sides.  Its 
upper  portion  bringing  the  shoulder  forward  and  tending 
to  raise  it,  the  lower  portion  attempting  to  draw  each 
arm  to  the  side  and  across  the  chest,  and  at  the  same 
time  tending  to  depress  the  shoulder.  By  pressing  the 
hands  together  both  arms  are  brought  into  action  against 
resistance. 

The  sterno -mastoid  inclines  the  head  towards  and  rotates 
the  head  from  the  side  on  which  the  muscle  contracts. 
Both  muscles  acting  together  bring  the  head  forward  to 
the  vertical  position.  If  they  depress  the  head  upon  the 
chest  they  probably  do  so  by  acting  upon  the  neck,  the 
head  being  fixed.  '  « 

*  Ibid. 
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Paralysis  of  one  muscle  has  no  inlluence  on  the  posi- 
tion of  the  head,  and  but  little  on  its  movements.  Other 
muscles  supplement  the  loss.  There  is  no  such  thing  as 
"  paralytic  torticollis"  (Gowers). 

Figure  6. 

The  arm  is  raised  from  the  side  of  the  body  against  the 
resistance  of  the  weight  of  the  chair  by  the  action  of  the 
whole  mass  of  the  deltoid.  The  shoulder  is  elevated  by : — 

Trapezius  and  serrahis  magnus  (rotating  the  scapula). 

The  biceps  and  supinator  longus  are  flexing  the  elbow. 

The  adductors  of  the  hand  and  carpal  extensors  are  taking 
their  share  in  adduction  of  the  hand,  and  fixing  the  wrist 
in  co-operative  antagonism  with  the  flexors  and  interossei 
by  whose  action  the  chair  is  grasped. 

The  right  side  of  the  body  being  in  action,  the  head  is 
turned  to  the  same  side  by  the  left  sterno-mastoid ;  and 
it  is  because  the  sterno-mastoid  associates  itself  in  action 
with  the  opposite  side  of  the  body  that  it  is  called  a 
*'  contra-lateral  muscle." 

•  Figure  7. 

The  quadriceps  is  extending  the  knee.  (The  rectus  may 
aid  the  psoas  and  iliacus  in  flexing  the  hip,  but  chiefly 
when  the  knee  is  bent.    The  vasti  act  only  on  the  knee). 

The  biceps,  seviitendinosus  and  seiniinenibranosus,  are 
assisting  in  fixing  the  knee.  They  are  flexors  of  the  knee 
and  extensors  of  the  hip  in  ordinary  walking.  When  a 
special  effort  is  made  the  glutens  maximus  is  called  intb 


ACTION  OF  MUSCLES.  73 

action  for  extension.  The  leg  is  rotated  outwards  by  the 
biceps,  inwards  by  the  semitendinosus. 


Fig.  6. 

"In  paralysis  of  the  extensors  of  the  knee,  standing  is 
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still  possible  if  the  knee  is  extended.  Rising  from  the 
kneeling  position  is  impossible."* 

"  In  paralysis  of  the  knee  flexors  the  loss  of  power  of 
flexion  interferes  with  walking."! 

The  tibialis  anticus  and  extensor  longus  digitorwn  flex  the 
ankle.  The  former  of  these  muscles  is  also  an  adductor, 
and  the  latter  an  abductor ;  acting  together  they  flex  the 
foot. 

Paralysis  of  either  "  weakens  flexion  "  and  the  corre- 
sponding lateral  movement  is  lost.  Secondary  contrac- 
ture of  the  extensors  follows  paralysis  of  the  flexors,  and 
talipes  equinus  is  the  consequence. 

The  extensors  of  the  ankle  are  the  calf  muscles^  (which 
also  adduct),  and  peroneus  longus  (which  also  abducts). 

Adduction  and  abduction,  independently  of  flexion  and 
extension,  are  carried  out  by  the  tibialis  posticus  and 
peroneus  brevis  respectively.    Therefore  : — 

Paralysis  of  tibialis  posticus  produces  talipes  valgus, 
and  paralysis  of  peroneus  brevis  produces  talipes  varus. 

The  gastrocnemius  extends  the  hinder  part  of  the  foot 
and  draws  down  the  outer  side.  The  soleus  does  the 
same,  the  only  difference  being  that  the  latter  "  having 
no  attachment  to  the  femur  can  extend  the  ankle  when 
the  knee  is  flexed  as  well  as  when  it  is  extended. "§ 

The  interossei  act  in  a  similar  way  to  the  interossei  of 
the  hand. 

Of  other  muscles  whose  action  is  not  brought  out  in  the 
photographs  the  following  points  have  to  be  remem- 
bered : — 

Gluteus  maxinius  extends  the  hip  and  rotates  the  thigh 
outwards.    Is  employed  in  going  upstairs  or  rising  from 
*  Ibid.  f  Ibid.  \  Ibid.  §  Ibid. 
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the  sitting  posture.  Not  much  used  in  standing  nor 
in  ordinary  walking! 

Gluteus  mcdius  abducts.  Its  anterior  third  also  moves 
the  thigh  forwards  and  rotates  it  inwards  ;  the  posterior 
third  effects  the  opposite  movements. 

In  paralysis  these  movements  are  lost,  and  the  un- 
opposed action  of  the  external  rotators  produces  a  per- 
manent rotation  outwards. 

The  Pyriformis,  gemelli,  obturator  interims  and  quadratus, 
all  rotate  the  thigh  outwards. 

In  paralysis  the  unopposed  action  of  the  internal  rota- 
tors turns  the  leg  and  foot  inwards. 

The  adductor  longus  (and  the  pectineus)  produces  an 
oblique  movement  forwards  and  inwards,  i.e.,  combined 
flexion  and  adduction  as  in  crossing  the  legs.  It  also 
rotates  outwards. 

The  adductor  magnus  causes  a  similar  adduction  and 
rotation.  But  it  is  stated*  "  that  while  its  upper  fibres 
rotate  outwards  its  lower  fibres  rotate  inwards,  and  are 
employed  in  keeping  the  foot  straight  during  adduction  in 
riding."  It  is  easy  to  see  that  this  would  be  the  case 
were  the  leg  extended  at  the  knee  ;  but  the  latter  can 
scarcely  be  called  the  "normal"  riding  position, — unless 
perhaps  in  the  country  of  Duchenne. 

The  innervation  of  the  muscles  is  given  regionally  with 
the  motor  points. 

»  Ibid. 
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CHAPTER  XL 

Definitions,  Explanations  and  Memoranda. 

Paralysis.  Loss  of  power  in  a  muscle  may  be  partial  or 
complete.  Paralysis,  which  is  medically  applied  to  every 
degree  of  loss  of  power,  is  therefore  distinguished  as 
partial  or  complete.* 

The  strength  of  a  muscle  may  usually  be  roughly  tested 
by  the  examiner  himself  opposing  its  physiological  action. 
With  practice  any  considerable  loss  of  power  can  thus  be 
gauged  with  some  accuracy,  and  especially  so  if  a  corre- 
sponding sound  muscle  be  available  for  comparison.  In 
doing  this  it  is  necessary  to  remember  that  the  muscular 
force  of  the  right  side  is  usually  greater  than  that  of  the 
left.t 

Flexion  of  the  fingers,  i.e.,  the  "  grasp  "  or  "  squeeze  " 
may  be  measured  by  the  dynamometer.  The  mean  of 
several  readings  ought  to  be  taken.  The  "  pull  "  may 
also  be  measured. 

Muscular  sensibility. — The  muscles  are  supplied  by  sen- 
sory nerves,  and  pain  is  caused  on  the  application  of  too 
strong  a  stimulus,  as  in  the  case  of  other  sensory  nerves. 
When  a  muscle  is  made  to  contract  by  an  electric  current 
the  contraction  is  felt.    With  a  strong  stimulus  a  feel- 

*  The  term  "  paresis "  is  sometimes  used  instead  of  slight  paralysis. 
Kinesis  and  akinesis  are  sometimes  used  to  denote  movement  and  loss 
of  movement  respectively. 

f  In  the  proportion  of  five  to  four  (Gowers). 
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ing  of  deep  tension— a  "drawn"  feeling — is  produced 
amounting  to  pain.  The  complication  of  electro-cuta- 
neous sensibility  with  this  feeling  can  to  some  extent  be 
eliminated  by  anaesthetising  the  skin  ;  or  by  making  the 
muscle  contract  through  its  nerve  trunk,  instead  of  by 
a  direct  application  to  the  muscle.  The  pain  is  presum- 
ably caused  by  compression  on  the  nerve  endings  by 
the  muscular  contraction.  Can  electro-muscular  sensi- 
bility be  excited  without  a  contraction,  i.e.,  by  direct 
stimulation  of  the  sensory  nerves  ?  A  case  combining 
the  absence  of  muscular  contractility  on  electrical  stimula- 
tion with  complete  anaesthesia  of  the  skin  would  afford  an 
opportunity  of  demonstrating  this  point.  But  it  is  quite 
certain  that  electro-cutaneous  and  electro-muscular  sen- 
sibility are  distinct.  In  disease,  one  may  be  absent  and 
the  other  present.  The  power  of  discriminating  differ- 
ences in  weight  is  the  recognised  test  of  muscular  sensi- 
bility. The -knowledge  which  a  person  has,  unaided  by 
other  senses,  of  his  own  posture  whether  active  or  pas- 
sive, i.e.,  either  when  his  muscles  are  active  in  obedience 
to  the  will  or  only  in  the  "  slighter  activity  "  of  rest,  is 
ascribed  to  the  "  muscular  sense,"  a  term  which  therefore 
has  a  more  restricted  meaning  than  muscular  sensibility.* 
The  latter  as  above  described  includes  ordinary  muscular 
sensibility  to  stimuli,  and  pain  when  such  stimuli  are 
excessive. 

Reflex  action. — Defined  as  an  action  that  is  "  effected 
through  an  afferent  sensory  nerve,  an  efferent  motor 
nerve,  and  a  system  of  nerve  cells  and  fibres  connecting 

the  two  in  the  spinal  cord,  the  reflex  centre  The 

reflex  centre  is  between  the  roots  of  the  sensory  and 

*  See  Gower's  "  Diseases  of  Nervous  System,"  p.  14.  * 
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motor  nerves  concerned  and  with  them  constitutes  what 
may  be  called  a  reflex  arc."'''  There  are  two  chief  forms 
of  reflex  action  : — (i)  cutaneous  reflex  ;  (2)  muscle  reflex. 

(1)  .  "Cutaneous  reflex,"  "superficial  reflex" — excited 
by  stimulation  in  the  form  of  stroking  the  skin  adjacent 
to  the  muscle  tested.  The  plantar  reflex  is  produced  by 
tickling  the  sole  of  the  foot ;  this  excites  slight  movement 
of  the  toes  (through  ist,  2nd,  and  3rd  sacral).  The 
gluteal  obtained  by  stimulating  the  skin  of  the  gluteal 
region  (4th  and  5th  lumbar  nerve)  ;  cremasteric  by  stimu- 
lating skin  of  the  upper  and  inner  part  of  the  thigh  pro- 
ducing retraction  of  the  testicle  (ist  and  2nd  lumbar)  ; 
epigastric  by  stimulating  the  skin  of  the  chest  over  the 
fifth  and  sixth  intercostal  spaces,  producing  dimpling  of 
epigastrium  (4th,  5th,  6th  and  7th  dorsal  nerves)  ; 
scapular  by  interscapular  stimulation  of  skin  producing 
contraction  of  scapular  muscles  and  those  of  the  pos- 
terior fold  of  the  axilla.  Of  these  the  plantar,  reflex  is  the 
least  seldom  absent  in  health.  The  conjunctival  reflex 
and  the  contraction  of  the  iris  from  slight  and  its  dilatation 
from  strong  stimulation  of  neck,  are  also  examples  of 
superficial  reflexes. 

(2)  .  "  Muscle  reflex"— "tendon  reflex"— "deep  reflex," 
excited  by  "  a  peculiar  mode  of  stimulation  of  deeper 
nerves,  probably  those  only  of  the  muscles"  (Gowers). 

These  "reflexes"  are  produced  by  the  sudden  increase  of 
tension  in  muscles  which  are  already  in  a  state  of  slight 
tension.  The  patellar  tendon  reflex  or  knee-jerk  is 
elicited  by  flexing  the  knee  "  so  that  the  quadriceps  is 
gently  extended  and  the  leg  free  to  move,"  and  then  sud- 
denly striking  the  tendon  of  the  patella.   The  contraction 

•  Ibid. 
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of  the  quadriceps  jerks  the  knee  forward.*  The  normal 
knee-jerk  depends  upon  the  integrity  of  the  cord  at  the 
level  of  the  2nd  and  3rd  lumbar  nerves,  and  on  the 
normal  condition  of  the  other  constituents  of  the  reflex 
arc. 

The  physiology  of  the  knee-jerk  has  been  much  dis- 
cussed. Gowers  suggests  that  the  passive  tension  ex- 
cites in  the  muscle,  by  reflex  influence,  a  state  of  irrita- 
bility to  local  mechanical  stimulation,  such  as  a  sudden 
tap.  It  is  not  stimulation  of  the  nerves  of  the  tendon 
that  induces  the  contraction,  "but  the  stimulus  originates 
in  the  muscle."  The  tendon  acts  mechanically  on  the 
muscle.  It  is  the  string,  so  to  speak,  which  pulls  upon 
the  muscle  and  excites  it. 

A  phenomenon  similar  to  the  above,  occurs  at  the 
ankle.  If  the  calf  muscles  are  made  tense  and  the  tendo 
Achillis  or  muscles  on  the  front  of  the  leg  be  tapped,  a 
slight  extension  of  the  foot  is  produced.  In  certain 
pathological  conditions,  if  the  ankle  is  forcibly  flexed  by 
pressing  the  hand  against  the  sole  of  the  foot,  a  clonic 
series  of  contractions  occur,  known  as  "ankle  clonus."  It 
depends  upon  the  condition  of  the  cord  at  the  level  of  the 
three  first  sacral  nerves,  and  usually  denotes  structural 
changes  in  the  lateral  columns.    "  Front  tap  contrac- 

*  To  elicit  the  knee-jerk  it  is  usual  to  let  the  patient  sit  on  the  edge  of  a 
table  with  the  legs  crossed  at  the  knee,  the  leg  to  be  examined  being  sup- 
ported by  the  other.  The  knee  of  the  supporting  leg  is  at  a  right  angle,  the 
knee  of  the  leg  to  be  examined  is  flexed,  but  not  quite  to  a  right  angle. 
The  patient  is  then  directed  to  interlock  his  fingers  and  pull  in  the  direction 
of  pulling  his  hands  apart.  Voluntary  effort  is  thus  taken  off  the  leg.  The 
patellar  tendon  is  then  struck  with  the  ulnar  border  of  the  hand  or  with  a 
percussion  hammer.  There  is  nothing  better  for  this  purpose  than  the 
rubber-edged  ear-piece  of  the  old  stethoscope. 
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tion,"  i.e.,  the  slight  contraction  of  the  gastrocnemius 
obtained  by  tapping  the  muscles  on  the  front  of  the  leg, 
does  not  always  point  to  structural  change  in  the  cord. 
Percussion  of  the  tendons  of  the  flexors  and  extensors  of 
the  wrist,  and  of  the  tendon  of  the  triceps,  may  produce 
muscular  contractions.  In  health  these  are  usually  feeble 
or  altogether  absent. 

Diminution  in  the  size  of  the  muscles  and  alteration  in 
their  minute  structure  follow  lesions  of  the  lower  seg- 
ment of  the  motor  path.  The  wasting  of  a  muscle  can 
to  some  extent  be  gauged  by  measurement.  The  minute 
changes  of  structure  need  not  here  be  described.  The 
changes  in  electrical  reactions  which  correspond  to  these 
have  been  dealt  with  under  electrical  testing. 

"  Inco-ordination,"  "ataxy,"  has  been  defined  as  the 
inability  to  produce  voluntary  muscular  movement  in 
proper  order  or  sequence.  "  It  is  not  customary  to  apply 
the  term  to  any  derangement  of  movement  except  that 
which  is  irregular  in  time  It  is  necessary  to  dis- 
tinguish co-ordination,  and  the  direction  of  movement  to  a 
definite  end.  The  motor  process  for  the  latter  depends 
on  true  sensory  guidance,  chiefly  on  the  senses  of  touch 
and  sight.  A  sempstress  with  loss  of  sensation  in  the 
fingers  cannot  sew  unless  she  constantly  watches  them  " 
(Gowers). 

Certain  practical  points  in  connection  with  spinal  cord 
anatomy  may  here  be  called  to  mind. 

It  is  customary  to  speak  of  "  the  thirty-one  segments  of 
the  spinal  cord  " — a  "  segment  "  being  that  portion  of  the 
cord  from  which  a  pair  of  spinal  nerves  arise.  The  cord 
fills  only  the  upper  two-thirds  of  the  spinal  canal  and 
extends  from  the  foramen  magnum  to  the  upper  point  of 

G 
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the  second  liimkir  spine.  The  relations  of  the  spines  to 
the  vertebral  "body"  and  to  the  origins  of  the  "nerve- 
pairs"  must  be  remembered.  The  "vertebra  prominens," 
i.e.,  the  spine  of  the  seventh  cervical  vertebra  is  opposite 
the  first  dorsal  nerve  roots.  From  the  3rd  to  loth  dorsal, 
the  spines  correspond  to  the  second  root  below;  the  nth 
spine  corresponds  to  ist  and  2nd  lumbar  nerves;  the  12th 
to  the  3rd,  4th  and  5th  ;  the  ist  lumbar  to  the  ist,  2nd 


Fig.  8. 


and  3rd  sacral  nerves.*  The  upper  part  of  2nd  lumbar  is 
opposite  the  tip  of  the  cord.  When  the  spinous  process 
is  difficult  to  feel  it  is  convenient  to  "  follow  the  last  rib 
to  its  junction  with  the  vertebra  "  (Morton). 

The  lumbo-sacral  enlargement  begins  in  front  of  the 
tip  of  the  spine  of  the  loth  dorsal  vertebra.  The  cervical 
enlargement  is  above  the  7th  cervical.  Each  segment 
comprises  in  itself  a  motor,  a  sensory,  and  a  reflex 
mechanism,  and  has  a  corresponding  representation  in 

*  Gowers.  t: 
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the  periphery.  It  is  largely  through  the  latter  that  the 
spinal  cord  is  influenced  by  electrical  and  other  stimuli. 


Fig.  io. 


"System  diseases.'" — This  term  is  applied  to  those  patho- 
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logical  conditions  which  attack  certain  columns  of  the 
cord  or  certain  parts  of  the  grey  matter,  i.e.,  certain 
"  systems  "  of  fibres  or  cells  according  to  their  functions. 
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Poliomyelitis,  lateral  sclerosis,  locomotor  ataxy,  progres- 
sive muscular  atrophy,  amyotrophic  lateral  sclerosis, 
ataxic  paraplegia,  are  instances  of  these.  Their  localisa- 
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tion  is  roughly  shown  in  fig.  8  (after  Peterson).  Certain 
points  in  the  anatomy,  physiology,  and  pathology  of  the 
cord  are  shown  in  figs,  g  and  lo  (after  Peterson). 


"  Focal "  diseases  are  lesions  of  limited  extent  in  a 
particular  segment  of  the  cord.  Spinal  injury,  inflamma- 
tion, hiemorrhages,  pressure,  tumours,  are  instances  of 
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such,  and  the  symptoms  necessarily  depend  upon  the 
level  of  the  lesion.  The  distribution  of  the  various  re- 
flex, motor,  trophic  and  sensory  functions  of  the  cord  is 
roughly  shown  in  figs,  ii  and  12  (after  Peterson). 


II. 

THE  TREATMENT  OF  MUSCULAR 
ATROPHIES. 
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CHAPTER  I. 

Classification. 

The  field  covered  by  the  muscular  atrophies  is  wide 
and  difficult,  and  by  no  means  fully  explored.  Yet  in 
looking  for  a  rational  treatment  it  is  necessary  in  the  first 
instance  to  make  a  brief  survey  of  some  salient  points 
in  pathology  and  classification.  In  attempting  this  it 
may  lead  to  clear  ideas,  first  to  define  those  atrophies 
which  are  known  as  "  progressive  muscular  atrophies," 
and  then  to  consider  those  which  do  not  come  under  such 
a  definition.  The  progressive  muscular  atrophies  have 
been  described  as  follows.* 

"  When  a  muscle,  or  a  group  of  muscles,  is  diminished 
in  volume,  and  when  at  the  same  time  there  is  diminution 
of  the  muscular  fibre  under  the  microscope,  it  may  be  said 
that  there  is  true  muscular  atrophy.  When  the  volume 
of  the  muscle  being  preserved  or  augmented,  histological 
examination  shows  a  diminution  of  the  muscular  fibres,  at 
the  same  time  that  there  is  hypertrophy  of  fatty  and 
cellular  tissue,  this  also  is  muscular  atrophy  (pseudo- 
hypertrophic) ;  when  in  either  case  the  number  of  muscles 
attacked  by  the  atrophy  progressively  increases,  when  the 
affection  shows  no  tendency  to  regression  nor  even  to 
localisation,  but  when  group  by  group  the  atrophy  invades 

'  "  Gaz.  Med.  de  Paris." 
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most  of  the  Striated  muscles  of  the  body,  the  condition  is 
termed  '  progressive  muscular  atrophy.'  " 

Accepting  this  definition  and  taking  advantage  of  the 
classification  that  accompanies  it,  muscular  atrophies  may 
for  present  purposes  be  thus  tabulated  : — 

A.  Progressive  Muscular  Atrophies. 

I.  Myelopathic. 

1.  Aran-Duchenne  type. 

2.  Charcot-Marie  type. 

II.  Myopathic. 

1.  Charcot-Duchenne  type,  ("  Pseudo-hypcrtrophic 
Paralysis  "). 

2.  Landouzy-Dejerine  type,  ("  Progressive  Atrophic 
Myopathy  "). 

Other  less  important  types  are  as  follows :  — 

3.  Leyden-Moebius  type. 

4.  Erb  type. 

5.  Zimmerlin  type. 

6.  Mixed  types. 

B.  Muscular  Atrophies,  other  than  those  known 
AS  "  Progressive." 

1.  Myelopathic  atrophies  in  which  the  paralysis  pre- 
cedes the  atrophy  properly  so-called,  amyotrophic 
lateral  sclerosis,  diffuse  myelitis,  lateral  sclerosis, 
compression  of  cord,  tabes. 

2.  Glosso-labio-laryngeal  paralysis. 

3.  Atrophies  following  lesions  of  nerves. 

4.  Atrophic  paralysis  of  Deltoid  ("  rheumatic  ")• 

5.  Lead  palsy. 

6.  Infantile  paralysis. 

7.  Peripheral  neuritis. 

8.  Atrophies  following  articular  lesions. 


CLASSIFICATION.  «1 

Still  following  for  the  most  part  the  classification 
referred  to,  the  foregoing  types  are  broadly  differentiated 
as  follows  : — 

A.  I.  Myelopathic  progressive  muscular  atrophy.  Primary, 
systematised,  and  progressive  disease  of  anterior  cornua  ; 
characterised  clinically,  (a)  by  qualitative  modifications  of 
electrical  excitability  (R.D.),  {b)  by  tremors  or  fibrillary 
contractions.  Two  types,  Aran-Duchenne  and  Charcot- 
Marie. 

I.  Aran-Duchenne  type.  A  disease  of  adult  life  most  fre- 
quent in  males.  Heredity  and  sometimes  excessive  mus- 
cular fatigue  seem  to  be  factors  in  its  production.  Patho- 
logically it  is  a  pigmentary  degeneration  or  "  sclerotic  " 
atrophy  beginning  in  the  motor  ganglion  cells  and  invad- 
ing the  anterior  roots.  The  muscle  undergoes  progres- 
sive diminution  in  volume  but  without  fatty  degeneration 
and  its  structure  remains  intact.  The  atrophy  is  due  to 
the  loss  of  the  trophic  influence  of  the  motor  ganglion 
cells  in  the  cord. 

Symptoms.  This  atrophy  is  in  no  sense  a  paralysis  but 
a  diminution  in  muscular  power  due  to  atrophy.  The 
hand  is  first  affected,  often  the  right  hand,  but  the  disease 
soon  becomes  bilateral.  The  thenar  muscles  disappear. 
The  unopposed  muscles  draw  the  metacarpal  bone,  out- 
wards and  backwards  {main  de  singe).  Then  the  inter- 
ossei  (flexors  of  ist  phalanx,  extensors  of  the  two  last) 
disappear  and  the  antagonistic  muscles  being  unopposed, 
the  result  is  extension  of  the  first  phalanx,  flexion  of  the 
two  last  {main  en  griff e).  Later,  all  the  muscles  of  the 
hand  are  so  much  atrophied  that  the  fleshless  hand  is  like 
that  of  a  skeleton  {main  de  squelette). 

It  is  noticeable  that  in  the  forearm  the  muscles  on  the 
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anterior  aspect  are  often  attacked  first.  When  the  shoul- 
der and  trunk  muscles  are  attacked,  the  Deltoid  atrophies 
throughout,  but  the  Trapezius  only  at  the  part  supplied  by 
the  cervical  plexus.  Spinal  curvature  may  be  induced  by 
these  atrophies,  and  the  muscles  of  the  neck  may  become 
implicated.  At  this  stage  the  intact  condition  of  the 
lower  extremities  offers  a  striking  contrast  to  the  atrophy 
that  prevails  elsewhere.  The  lower  extremities  are  not 
as  a  rule  affected,  and  only  at  a  late  stage  of  the  dis- 
ease. Respiration  and  digestion  are  so  far  intact,  but 
when  the  depressor  muscles  of  the  lower  jaw  and  the 
muscles  of  deglutition  and  respiration  become  involved, 
the  condition  is  of  course  very  grave.  There  may  be 
temporary  arrest  in  the  symptoms,  but  the  course  is  slowly 
progressive.  It  may  be  a  dozen  years  or  so  before  the 
respiratory  muscles  are  affected,  and  the  duration  of  the 
disease  is  from  i  to  20  years.  Death  will  often  occur  from 
some  inflammatory  complication  of  the  respiratory  pas- 
sages when  the  muscles  of  inspiration  are  weakened  and 
atrophied  ;  but  the  disease  itself  may  be  the  direct  cause 
of  death  by  asphyxia  from  atrophy  of  the  diaphragm. 

Complications.  Glosso-labio-laryngeal  paralysis,  oedema, 
skin  eruption,  sweating.  There  may  be  sensations  of  cold, 
but  no  alteration  in  cutaneous  sensibility.* 

Two  varieties.  — {a)  Where  fatty  tissue  in  the  muscles 
may  to  some  extent  mask  the  atrophy. 

(6)  Vulpian  type,  (scapulo-humeral),  begins  with  the 
muscles  of  the  shoulder  and  arm,  and  is  a  long  time 
before  it  spreads,  and  never  attacks  face  muscles. 

2.  Charcot-Marie,  begins  at  the  feet — attacks  in 
succession,  legs,  arms,  hands  and  forearm.  Extensors 

*  "  Gaz.  Med.  de  Paris." 
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suffer  more  than  flexors.  Distinctly  hereditary,  and  is 
accompanied  by  fibrillary  contractions  and  vaso-motor 
troubles. 

A.  II.  Myopathic  progressive  muscular  atrophy  (primitive 
progressive  amyotrophies  of  Charcot).  The  feature  com- 
mon to  all  atrophies  of  this  class  is  that  there  is  no 
appreciable  alteration  of  nerves  or  nerve  centres.  The 
myopathy  seems  to  be  "  primary."  They  are  all  heredi- 
tary, or  at  least  occur  in  members  of  the  same  family, 
and  in  early  life.    No  R.D.    No  fibrillary  contractions. 

1.  Charcot-Duchenne  type  (pseudo-hypertrophic  paraly- 
sis). Disease  of  infancy  or  early  years.  Most  frequent  in 
boys.  Often  several  members  of  a  family  attacked.  There 
is  an  apparent  muscular  hypertrophy,  at  the  same  time 
that  the  muscular  fibre  becomes  replaced  by  connective 
tissue  and  fat,  but  the  muscular  fibre  is  simply  atrophied 
and  seldom  undergoes  fatty  degeneration  ;  cord  and  nerve 
seem  to  be  unaffected. 

Symptoms.  Muscular  hypertrophy  (apparent),  generally 
begins  in  the  muscles  of  the  calf.  Almost  always  progres- 
sive, but  slow  and  without  rise  in  temperature.  Lasts 
many  years  (lo  to  20). 

2.  Landouzy -Dejerine  type  ("progressive  myopathic 
atrophy,"  "  facio-scapulo-humeral  ").  May  appear  at  any 
age.  Most  frequent  in  boys.  As  in  the  foregoing  and 
other  pure  myopathies  the  essential  lesion  is  atrophy 
of  the  muscular  fibre,  simple  and  primary.  No  lesion  of 
nerve  centres  or  nerves.  Begins  with  face,  attacking  first 
the  orbicularis  oris  and  orbicularis  palpebrarum.  Patient 
cannot  close  eyes  or  mouth.  After  some  years  spreads  to 
muscles  of  upper  limbs  and  trunk.  Trapezius,  rhomboid, 
deltoid,  biceps,  brachialis,  triceps,  sup.  long.,  and  ext. 
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c.  rad.,  are  generally  the  only  muscles  affected  for  many 
years.  The  forearm  retains  its  muscularity  long  after  the 
arm  muscles  are  atrophied.  Progress  slow,  and  gets 
steadily  worse.    Prognosis  bad. 

Less  well  marked  types  of  the  myopathies  are  as 
follows  :  — 

3.  Leyden-Moebius  type.  This  follows  the  course  of 
pseudo-hypertrophic  atrophy  without  the  hypertophic 
stage.  Perhaps  a  transition  form  connecting  the  latter 
with  Erb's  type.  It  commences  with  the  calves  and  fol- 
lows a  course  irregularly  ascending, 

4.  ErFs  type  ("Juvenile").  Begins  generally  in  infancy 
or  about  puberty,  usually  in  muscles  of  shoulder  and  arm ; 
sometimes  it  commences  in  the  muscles  of  the  loins  and 
lower  extremity  ;  muscles  of  the  forearm  remain  a  long 
time  unaffected  (except  sup.  long.),  and  muscles  of  hand 
scarcely  ever  attacked. 

No  R.D.    No  fibrillary  contractions. 

5.  Zimmerlin  type.    Closely  resembles  the  last. 

6.  Mixed  types.  Combinations  and  modifications  of 
all  the  above. 

Marie  says  that  "  in  atrophy  the  volume  of  the  muscle 
is  nothing,  the  weakness  is  everything."  Charcot  says, 
"  all  these  types  belong  to  one  species,  primary  progres- 
sive amyotrophy."  The  foregoing  definition  of  "  progres- 
sive muscular  atrophies  "  distinguishes  them  from — 

B.  Other  muscular  atrophies. 

I.  Myelopathies  distinguishable  from  progressive  muscular 
atrophies  by  the  fact  that  the  paralysis  is  the  primary  and 
leading  feature  and  precedes  the  atrophy  properly  so-called. 
(Amyotrophic  lateral  sclerosis,  diffuse  myelitis,  lateral 
sclerosis,  compression  of  the  cord,  locomotor  ataxy). 
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2.  Glosso-labio-laryngeal  paralysis  is  a  local  progres- 
sive atrophy  which  commencing  at  the  tongue  attacks  the 
hps,  soft  palate,  and  larynx.  Here  again  the  atrophy  is 
secondary. 

3.  Atrophies  following  lesions  of  nerves.  The  history  of 
an  injury  to  the  nerve,  the  localisation  of  the  atrophy  to 
the  distribution  of  that  nerve,  the  pain  and  anaesthesia  all 
serve  to  distinguish  such  an  atrophy  from  one  which 
would  come  under  the  term  "  progressive." 

4.  Atrophic  paralysis  of  deltoid  rheumatic")  is  accom- 
panied by  pain. 

5.  Lead  palsy.  Characterised  primarily  by  paralysis, 
and  it  falls  chiefly  upon  the  extensors.  Atrophy  does  not 
supervene  until  late.    Supinator  longus  usually  escapes. 

6.  Infantile  paralysis.  Its  course  is  the  reverse  of  a 
progressive  muscular  atrophy.  Paralysis  complete  from 
the  first,  but  a  tendency  to  spontaneous  recovery. 

7.  Multiple  peripheral  neuritis.  The  early  paralysis,  its 
greater  incidence  on  the  extensors,  the  sensory  phenomena, 
the  grouping  of  the  muscular  lesions  which  corresponds 
roughly  with  the  distribution  of  nerves,  the  course  and 
progress  of  the  disease,  enter  into  the  differential  dia- 
gnosis. 

8.  Atrophies  following  articular  lesions.  History,  locali- 
sation at  diseased  joints  without  tendency  to  become 
generalised,  increase  of  tendon  reflexes  and  other  clini- 
cal features  distinguish  these  from  progressive  muscular 
atrophy  of  myopathic  origin.  To  distinguish  them  from 
myelopathies  there  is  further  the  absence  of  R.D.  and  of 
fibrillary  contractions. 
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CHAPTER  II. 

Treatment  of  Muscular  Atrophies. 

All  who  study  the  treatment  of  progressive  atrophy  in 
its  Hterature  and  in  actual  practice,  must  be  struck  by  the 
hopeless  tone  of  the  one  and  by  the  helpless  inaction  of 
the  other.  It  is  true  that  in  the  case  of  atrophies  depend- 
ing on  the  destruction  of  motor  ganglion  cells  the  latter 
once  destroyed  can  never  be  restored ;  but  there  are  other 
of  these  cells  whose  vitality  is  only  impaired,  not  lost.  Can 
these  be  strengthened  by  treatment  to  resist  the  morbid 
process,  whilst  at  the  same  time  the  functional  stimula- 
tion of  the  affected  muscle  is  judiciously  maintained  ? 
Drugs  have  been  fully  tried  and  for  the  most  part  found 
wanting.  The  same  may  be  said  of  attempts  to  influence 
the  disease  through  improvement  in  the  general  health. 
Climatic,  hygienic,  and  hydro-therapeutic  measures  have 
proved  useful,  but  not  equal  to  the  occasion.  Therefore 
goes  forth  the  verdict — "  treatment  is  almost  powerless," 
with  the  rider  "  try  electricity."  Now  what  may  reason- 
ably be  expected  of  electricity — that  dernier  ressort  of  the 
baffled  physician  ?  This  question  has  been  very  often 
asked  and  very  differently  answered.  Erb,  although  he 
has  never  seen  recovery  in  a  true  typical  progressive  mus- 
cular atrophy,  *'  has  seen  improvement,  relief,  retardation 
of  symptoms,  and  sometimes  an  arrest  of  the  affection  in 
individual  cases,  especially  amongst  those  who  have  come 
early  under  electrical  treatment."  According  to  Haddon 
"electricity  is  occasionally  of  service,  though  in  many 
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cases  it  entirely  fails."  Gowers  considers  that  electricity 
"fails,  as  a  rule,  to  produce  alone  any  effect  on  the  dis- 
ease." Here  there  is  a  "  sliding  scale  "  of  appreciation 
amounting  to  a  wide  difference  at  its  extremities.  Is  it 
permissible  to  suggest  that  methods  may  modify  results  ? 
This  becomes  the  less  improbable  in  view  of  the  very 
crude  procedures  that  are  sometimes  employed.  Those 
who  see  in  electricity  only  a  muscle-contracting  stimulus, 
who  ignore  its  nutritional  and  sedative  effects,  who  mea- 
sure "  by  cells "  instead  of  by  definite  electrical  units, 
whose  ideas  of  current  strength  have  not  got  beyond 
"weak,"  "moderate"  and  "  strong,"  who  delegate  "  an 
intelligent  nurse "  to  dab  on  an  unmeasured  current  or 
tetanise  with  "the  faradic  shock,"  are  more  likely  to 
accelerate  than  to  retard  the  progress  of  a  muscular 
atrophy  by  resorting  to  electrical  applications. 

In  dealing  with  muscular  atrophies,  treatment  must  be 
directed,  not  only  to  the  atrophy,  but  to  the  lesion,  if 
there  be  one,  of  which  the  atrophy  is  the  manifestation. 
For  purposes  of  treatment  therefore  muscular  atrophies 
arrange  themselves  as  follows  : — ■ 

I.  Atrophies  due  to  lesions  of  the  cord — (myelopathic) . 
(Including  degenerations  consecutive  to  cerebral  disease). 

II.  Atrophies  due  to  primary  degeneration  of  muscles 
(myopathic). 

III.  Atrophies  due  to  lesions  of  peripheral  nerves  (neuro- 
pathic) . 

I.  Myelopathies. 

It  is  certain  that  an  electric  current  can  be  made  to 
traverse  the  cord,  and  it  is  almost  certain  that  such  a 
current  can  thereby  modify  circulation,  nutrition,  and 
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the  finer  molecular  chanj^es  of  the  tissues  that  lie  in  its 
path.  It  follows,  therefore,  that  so  far  as  the  integrity  of 
the  cord  is  concerned,  the  condition  of  the  latter  may  be 
expected  to  improve.  In  muscular  atrophies,  dependent 
on  lesions  of  the  anterior  cornua,  it  will  generally  happen 
that  although  certain  of  the  ganglion  cells  are  destroyed 
beyond  recovery,  there  are  others  whose  vitality  is  only 
impaired,  not  lost,  and  it  is  easy  to  conceive  of  such, 
that  they  may  be  so  stimulated  and  strengthened  by  elec- 
trical treatment  (which  can  certainly  reach  them)  as  to 
be  the  better  able  to  resist  the  invasion  of  the  microbe 
or  toxine,  or  other  pathogenic  agency  that  may  be  at 
work  to  threaten  their  vitality. 

Now,  if  a  current  be  localised  through  the  atrophied 
muscle,  what  may  be  expected?  Not  only  will  the  muscle 
itself  be  stimulated,  but  the  sensory  nerves  traversing  its 
substance  will  be  excited  also,  and  through  them  the  cen- 
tres in  the  cord  may  be  indirectly  influenced.  With  a 
similar  end  in  view,  ingoing  impressions  arising  from  the 
stimulation  of  special  cutaneous  areas*  may  be  brought 
to  bear  upon  special  segments  of  the  cord. 

Independently  of  any  localised  applications,  some  form 
of  general  electrisation  (general  faradisation  or  the  hydro- 
electric or  electro-static  bath)  is  often  useful.  By  such 
means  the  metabolic  exchanges  are  quickened  and  modi- 
fied, and  the  general  condition  of  the  patient  favourably 
influenced. 

*  Experimentally  demonstrated  by  Hodge.  The  treatment  of  such  areas 
by  sinapisms  and  hydro-therapeutic  methods  are  familiar  instances  of  this ; 
and  almost  equally  familiar  is  the  "  faradic  brushing  "  of  the  nape  of  the 
neck  and  spine  in  neurasthenia,  of  the  lower  angle  of  the  scapula  in  hepatic 
affections,  of  the  epigastric  region  in  stomach  trouble. 


TREATMENT  OF  MUSCULAR  ATROPHIES. 


99 


It  is  proposed  first  to  describe  the  technique  of  certain 
procedures  which,  modified  to  suit  individual  cases,  pre- 
sent a  definite  method  of  deahng  not  only  with  any  mus- 
cular atrophy,  but  with  almost  every  morbid  condition 
that  is  open  to  the  influence  of  electrisation.  Recorded 
as  below,  these  electrical  formulae  may  appear  unneces- 
sarily complex,  but  if  followed  out  in  one  or  two  instances 
to  begin  with,  they  will  in  the  end  contribute  to  clear 
ideas  ;  and  a  closer  inspection  will  at  once  show  that  no 
detail  therein  noted  can  be  overlooked  in  any  electrical 
application  that  lays  claim  to  definiteness  and  accuracy.* 


Local  Treatment  of  the  CoRD.t 

A  current  may  be  made  to  traverse  the  cord  (a)  in  a 
longitudinal  (b)  in  a  transverse  direction. 
{a).  Longitudinal  treatment  of  the  cord. 
Current : — 

Form,  continuous. 

Intensity,  10-20  ma. 

Density,^  '4  ma.  to  sq.  in.  ("07  ma.  to  sq.  cm.). 
Duration,  8-12  minutes. 

*  These  formulae  do  not  imply  that  electricity  can  be  administered  by 
rule  of  thumb.  The  actual  "dose"  (intensity,  density,  duration)  must  be 
decided  at  the  moment  of  application,  according  to  the  medical  and  elec- 
trical skill  of  the  operator.  Electricity  cannot  be  "  dispensed."  It  had 
better  be  dispensed  with. 

f  Abbreviations:  +  Positive  pole.  —  Negative  pole.  Current,  "con- 
tinuous," "induced,"  "combined"  (continuous  and  induced),  "sinusoidal"; 
ma.  milliampere ;  sq.  in.,  square  inch ;  sq.  cm.,  square  centimetre. 
"  Labile,"  the  electrode  moved  slowly  up  and  down  over  the  part. 
"  Stabile,"  remaining  stationary. 

+  The  "density"  of  a  current  is  the  relationship  of  the  intensity  of  the 
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Electrodes  : — 

n,-r>,^^o,-  ^  f  +    4  X    6  inches  —  4x6  inches. 

Dimensions]  ^ 

(      10  X  15  cm.  10  X  15  cm. 

Position  I 

Polarity  [      stabile  nape  of  neck,  then  labile  over 

T,/r        1        spine  ;  —  stabile. 
Method  )  ^ 

On  each  alternate  day. 

b.  Transverse  treatment  of  the  cord. 

Current : — 

Form,  continuous. 

Intensity,  10-20  ma. 

Density  +  -37  ma.  to  sq.  in.  —  'i^  ma.  to  sq.  in.* 
Duration,  8  to  12  minutes. 
Electrodes : — 

Dimensions  +  i'5  x  18  in.  —  7x9  in. 
Position 

Polarity  ^-{-on  spine,  stabile;  —  on  sternum,  stabile. 
Method 
On  alternate  days. 


Local  Treatment  to  the  Muscles. 

There  are  several  methods  available,  and  the  selection 
will  depend  upon  whether  the  nutritional  and  other 
effects  of  the  current  are  aimed  at,  or  onl}'  muscular 
contraction  pure  and  simple  (electrical  gymnastics). 

current  to  the  surface  area  of  the  electrode,  and  may  be  expressed  by  a 
fraction,  the  numerator  of  which  is  the  intensity,  and  the  denominator  the 
surface  area  of  the  electrode.  Thus  in  the  above  case  J£  =  "4  absolute 
density,  i.e.,  '4  ma.  to  the  sq.  inch,  or  in  centimetres  =  "07  ma.  to 
sq.  cm. 

*  To  convert  inches  into  centimetres  multiply  by  To  convert  centi- 
metres into  inches  multiply  by  5§. 
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Intensity 


First  Method. 

Current : — 

Form,  "combined." 

[6  ma.    Coil  current  just  sufficient  to  pro- 
[    duce  slight  muscular  contraction. 
Density  +  '25  ma.  to  sq.  in. ;  —  1*5  ma.  to  sq.  in. 
Duration,  5  minutes. 
Electrodes : — 

Dimensions  +  4x6;  —  2x2. 
Position 
Polarity 
Method 
On  alternate  days. 

(The  writer  uses  a  small  roller-electrode.  In  passing 
this  over  the  muscles  slight  contractions  are  secured, 
and  at  the  same  time  a  useful  form  of  mechanical  pres- 
sure on  the  muscle). 


+  stabile  over  spine  or  upper  part  of  limb  ; 
—  labile  and  stabile  over  muscles. 


Second  Method. 

Place  the  indifferent  electrode  on  a  remote  part  of 
the  body.  The  other  electrode  (of  testing-size  and  having 
an  interrupting  handle)  is  placed  over  the  nerve  where 
the  latter  is  superficial,  or  over  the  motor  point  of  the 
muscle.  Then  by  means  of  suitably  timed  interruptions, 
rhythmical  contractions  may  be  induced  in  individual 
muscles,  or  in  groups  of  muscles,  either  current  being 
used,  or  both  combined. 
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Third  Method. 

Using  the  current  of  the  induction  coil,  the  two  elec- 
trodes held  near  each  other  are  drawn  slowly  backwards 
and  forwards  over  the  affected  muscles.  This  is  usually 
what  is  meant  by  "electricity"  in  the  crude  electrical  pro- 
cedure of  the  "  Weir-Mitchell  system." 

It  is  well  to  remember  in  the  electrisation  of  diseased 
muscles  ;  (i)  that  strong  currents  and  powerful  con- 
tractions are  to  be  avoided,  for  the  obvious  reason  that 
they  are  calculated  to  exhaust  the  excitability  of  a 
weakened  muscle  ;  (2)  that  muscular  fibre  ought  to  be 
in  a  slightly  relaxed  position  during  electrisation ;  (3) 
that  it  is  well  to  extend  treatment  to  such  sound  muscles 
as  are  likely  soon  to  be  attacked. 


III.  Peripheral  Treatment, 

There  is  some  experimental  and  much  clinical  evidence 
to  show  that  the  circulation  of  the  cord  and  the  nerve 
cells  of  its  grey  matter,*  can  be  influenced  by  peripheral 
excitation.  Perhaps  every  internal  organ  has  its  corre- 
sponding skin  area.  In  the  case  of  spinal  cord  diseases 
this  form  of  excitation  is  most  easily  effected  by  farado- 
cutaneous  brushing.  The  electric  douche  is  highly  effec- 
tive for  the  same  purpose ;  but  its  technique  involves 
much  detail  and  cannot  be  entered  ii>to  now-t 

*  And  probably  the  condition  of  every  structure  and  organ  of  the  body, 
f  "  Hydro-Electric  Methods  in  Medicine."    (H.  K.  Lewis,  London). 
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The  treatment  of  "  tender  points  "  may  be  referred  to 
here.  An  electrode  varying  in  size  with  that  of  the  pain- 
ful area  is  attached  to  the  positive  pole  and  allowed  to 
remain  stabile  on  the  tender  point  for  5  to  30  minutes. 
The  current  density  for  such  a  purpose  ought  not  to 
exceed,  for  short  applications,  i  ma.  per  sq.  inch,  and  in 
longer  ones  may  even  be  so  low  as  "2. 

4.  General  Electrisation. — The  methods  of  general  elec- 
tisation  available  in  muscular  atrophies  are  static  charg- 
ing, the  hydro-electric  bath  (with  continuous,  induced, 
or  sinusoidal  currents),  high  frequency,  high  potential 
currents,  and  the  method  known  as  "  general  faradisa- 
tion." Of  these  the  last  is  the  only  one  likely  to  be  within 
the  ordinary  resources  of  the  practitioner.  It  is  car- 
ried out  by  placing  the  patient's  feet  upon  a  flat  metal 
plate  (kept  warm  if  necessary)  attached  to  the  negative 
pole  of  an  induction  coil.  The  other  pole  is  attached  to 
a  circular  electrode  (3  inches  in  diameter)  furnished  with  a 
handle  and  having  a  slightly  convex  surface.  This  is  used 
*'  labile  "  over  the  various  parts  of  the  body  in  succes- 
sion. Commencing  with  the  neck  and  using  a  suitable 
current,  the  electrode  is  moved  slowly  up  and  down  each 
side  of  the  cervical  spine  (3  minutes),  and  a  few  times  up 
and  down  the  anterior  border  of  each  sterno-mastoid.  The 
current  is  then  strengthened  until  capable  of  producing 
muscular  contraction  or  just  short  of  this,  and  the  whole 
length  of  the  spine  below  the  cervical  vertebrae  is  treated 
in  a  similar  way  (4  minutes).  The  breast,  abdomen,  and 
extremities  are  then  dealt  with  (about  5  minutes)  the 
whole  proceeding  occupying  about  12-15  minutes.  But 
special  time  and  attention  may  be  devoted  to  special  parts 
and  special  symptoms,  e.g.,  to  the  abdomen  in  obstinate 
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constipation.  When  it  is  desired  to  pass  a  current 
through  the  head,  this  may  be  done  by  applying  one  hand 
(wetted)  to  the  patient's  forehead,  and  with  the  other 
hand  gradually  taking  hold  of  the  positive  electrode; 
the  current  passes  via  the  body  of  the  operator  from 
the  head  to  the  foot  of  the  patient.  The  looser  or 
hrmer  hold  of  the  electrode  regulates  the  strength  of  the 
current.  The  duration  of  the  head  application  may  be  one 
minute,  and  the  entire  procedure  of  general  faradisation 
should  never  exceed  15  minutes. 

5.  Subaural  Galvanisation. — An  attempt  is  often  made 
(by  acting  on  vaso-motor  pathways  through  the  sym- 
pathetic ?)  to  influence  in  a  special  way  the  circulation 
and  nutrition  of  the  cord.    It  is  carried  out  by  placing 
one  electrode  (generally  the  negative)  2x2  (5x5  cm.)  "at 
the  angle  of  the  jaw  against  the  hyoid  bone,  with  the  sur- 
face directed  backwards  and  upwards  towards  the  verte- 
bral column,"  stabile.    The  other  pole  4*5  X2  (5  x  12  cm.) 
is  used  stabile,  and  sometimes  labile  on  the  opposite  side  of 
the  neck  at  the  level  of  5-7  cervical  vertebras.    The  inten- 
sity may  be  2-5  ma.,  the  duration  1-3  minutes,  and  if 
considered  advisable  the  application  may  be  made  to  both 
sides.    Not  only  in  progressive  muscular  atrophies,  but  in 
various  paralyses,  spasms,  migraine,  &c.,  excellent  results 
are  attributable  to  this  method,  as  all  who  have  system- 
atically used  it  are  able  to  affirm.    How  far  such  results 
are  attributable  to  the  sympathetic,  is  another  question  ; 
a  current  following  the  path  indicated  must  strike  many 
other  important  structures,  such  as  medulla,  cervical  part 
of  cord,  and  pneumogastric. 

By  means  of  the  foregoing  measures,  or  selections  or 
slight  modifications  of  them,  it  will  be  found  possible  to 
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deal  with  muscular  atrophies  of  every  class.  Some  of 
the  commoner  cases  which  are  likely  to  present  them- 
selves for  treatment  may  be  briefly  considered. 
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CHAPTER  III. 
Application  of  Foregoing  Formula. 
I.  Myelopathies. 

1.  Progressive  Muscular  Atrophy  (Myelopathic). — Local 
treatment  to  cord  and  muscles  as  detailed  above.  General 
electrisation  and  subaural  galvanisation  are  often  in- 
dicated in  addition. 

2.  Amyotrophic  Lateral  Sclerosis. — Treatment  on  the  same 
principles  as  progressive  muscular  atrophy,  modifications 
to  suit  local  symptoms. 

3.  Atrophy  from  Myelitis. — Deal  with  the  myelitis  by 
treatment  directed  chiefly  to  the  spine,  using  only 
mild  currents  (3-4  ma.  at  first,  later  8-10  ma.),  and  of 
short  duration  (1-5  minutes).  Positive  pole  stabile  to 
tender  points.  In  myelitis  from  compression  (k3'phosis) 
place  the  electrodes  immediately  above  and  below  the 
curvature,  using  currents  as  above  (Erb). 

4.  Atrophy  in  descending  secondary  degenerations  in  "cere- 
bral disease.'" — Try  long  continued  action  of  the  positive 
pole  (5  to  8  ma.)  with  electrodes  over  the  cord  stabile  ; 
with  subaural  galvanisation. 

5.  Atrophy  in  Locomotor  Ataxy. — Tabes  is  sometimes 
accompanied  by  a  very  rapid  wasting  of  the  muscles, 
but  this  atrophy  being  only  a  condition  superadded  to  the 
primary  and  distinctive  symptom,  an  "  epiphenomenon," 
its  treatment  will  be  that  of  the  primary  disease,  and 
will  follow  the  lines  already  sketched  out  in  general 
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methods.  But  it  will  be  well  to  use  shorter  applications 
(3-5  minutes),  and  milder  currents  (8-10  ma.)  ;  adding 
local  treatment  directed  to  the  muscles.  Special  sym- 
ptomatic treatment,  such  as  the  stabile  action  of  the 
positive  pole  over  the  roots  of  painful  nerves  and  over 
spots  tender  on  pressure,  may  also  be  advisable.  Farado- 
cutaneous  brushing  of  the  skin  of  the  back  and  limbs 
(method  of  Rumpf)  is  an  expedient  always  to  be  remem- 
bered. The  hydro-electric  bath  is,  according  to  the 
present  writer's  experience,  a  most  useful  measure  if 
medically  administered. 

Infantile  Paralysis. — Treatment  must  be  commenced 
early  and  carried  on  for  months — even  for  a  year  with 
occasional  breaks.  Here  a  caution  may  be  added  against 
much  preliminary  "testing."  It  is  to  be  remembered 
that  cutaneous  sensibility  is  generally  unimpaired,  and  a 
very  young  child  once  frightened  by  a  strong  current,  will 
on  subsequent  occasions  scream  at  the  very  sight  of  the 
battery  or  the  bath.  There  are  several  methods  of  treat- 
ment. 

I.  When  the  lower  limbs  are  affected  it  is  a  good  plan 
to  take  a  small  wooden  or  earthenware  vessel  {e.g.,  a 
footbath)  containing  water  at  about  98°  F.,  and  having 
hung  an  electrode  at  each  end,  place  the  child  sitting  in 
the  bath,  with  some  light  covering  over  the  shoulders. 
Commencing  at  zero  the  current  is  gradually  increased 
after  the  child  is  in  position.  The  application  may  last 
5-10  minutes,  and  be  repeated  3  or  4  times  a  week,  or 
even  daily.* 

*  The  current  from  street  mains  must  not  be  used  with  any  improvised 
bath  of  this  sort.  Such  currents  are  safe  only  with  an  efficiently  insulated 
bath. 
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Those  who  see  in  the  existence  of  R.D.  a  reason  for 
using  a  continuous  current  only  will  select  a  suitable 
intensity  (10-15  "1=^^-  "i"  less),  taking  care  that  the  elec- 
trodes do  not  touch  the  child's  body. 

2.  Another,  and  probably  a  better  method  than  either 
of  these,  is  to  place  the  foot  or  hand  in  a  basin  of  warm 
water,  at  98°  F.,  containing  the  negative  electrode.  The 
positive  electrode,  24  sq.  in.  (150  sq.  cm.),  is  over  the  cord 
or  upper  part  of  the  affected  limb  ;  8-10  ma,  is  used  for 
8-10  minutes,  3  times  a  week.  A  "combined"  current 
is  suitable  here.  Some  interruptions  may  be  made  to 
produce  muscular  contraction  ;  but  these  electrical  gym- 
nastics must  be  neither  violent  nor  prolonged. 


II.  Myopathies. 

In  the  absence  of  anything  like  a  satisfactory  pathology, 
the  methods  of  general  electrisation  offer  themselves  as 
the  most  suitable  procedures.  The  use  of  the  sinusoidal 
currents  from  the  street  mains,  applied  through  the  water 
bath,  is  an  excellent  way  of  dealing  with  these  conditions 
(Gautier  and  Larat).  But  whatever  form  general  elec- 
trisation may  take,  there  must  also  be  local  treatment  of 
the  muscles  according  to  one  or  other  of  the  ways  detailed 
in  general  methods.  Erb  (1887)  recommends  a  treat- 
ment similar  to  that  used  in  myelopathic  atrophies,  inas- 
much as,  notwithstanding  the  negative  condition  of  the 
cord,  he  considers  it  by  no  means  disproved  that  "  we 
have  not  to  do  with  a  trophoneurosis  of  central  origin." 
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III.  Neuropathies. 

I.  Peripheral  Neuritis. — In  accordance  with  traditional 
methods,  and  with  the  physiological  fact  that  the  positive 
pole  possesses  a  sedative  action  and  the  negative  a 
stimulating  one,  it  is  usual  to  trust  at  first  to  the  stabile 
action  of  the  anode.  Those  who  see  in  the  phenomena 
of  electrotonus  a  satisfactory  foundation  for  a  theory 
of  electro-therapeutics  need  not  be  disturbed  in  their 
simple  faith.  But  there  are  others  who,  apart  from 
the  question  whether  a  sedative  rather  than  a  stimu- 
lant action  is  indicated  in  this  degeneration,  may  try  to 
think  out  the  course  and  action  of  an  electric  current,  as 
as  in  obedience  to  the  law  of  Ohm,  and  the  laws  of  elec- 
trolytic action,  and  cataphoresis,  and  the  establishment 
of  actual  and  virtual  poles  in  its  path,  it  traverses  the  un- 
exposed nerve  of  a  living  body.  To  such  it  may  seem 
necessary  to  ask  whether  it  is  easy,  or  even  possible,  to 
set  up  at  will  and  to  localise  these  physiological  condi- 
tions of  electrotonus.  Tempting  as  it  is  to  seize  upon  a 
principle  so  easy  to  apply,  it  will  probably  prove  neces- 
sary to  fall  back  upon  an  enlightened  empiricism.  Still 
it  is  difficult  to  do  better  than  to  try  at  first  the  stabile 
action  of  the  positive  pole,  the  other  being  placed  upon 
an  indiiferent  part  of  the  body,  or  preferably  (according 
to  Erb)  on  a  more  central  part  of  the  diseased  nerve,  or 
upon  the  corresponding  segment  of  the  cord.  The  in- 
tensity may  be  2-8  ma.;  the  duration  2-10  minutes;  the 
size  of  the  electrode  4x6  inches.  When  degeneration 
is  further  advanced  the  use  of  the  negative  pole  alter- 
nately with  the  positive  is  recommended.    If  peripheral 
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neuritis  be  regarded  as  a  degeneration  of  nerve  cells 
accompanied  only  sometimes  by  inflammation,  and  that 
inflammation  aff"ecting  structures  other  than  the  nerve 
tissue  itself,  the  above  treatment  may  appear  to  err  on 
the  side  of  over  cautiousness.  Individual  pathological 
views  must  necessarily  influence  practice.  In  the  case  of 
extensively  distributed  neuritis,  the  writer  has  constantly 
found  the  hydro-electric  bath  of  service,  combined  with 
the  local  treatment  of  tender  points  when  present. 

2.  Atrophies  following  injury  of  individual  nerves. — There 
are  two  forms  of  atrophy  from  compression,  (a)  a  slight 
form,  (6)  a  severe  form.  In  the  latter  case,  the  severity 
of  the  injury  produces  histological  changes,  neuritis  and 
degenerative  atrophy.  In  the  slight  form,  the  injury 
is  perhaps  more  of  an  "  irritation "  ;  the  reactions  are 
qualitatively  normal,  and  the  atrophy  is  known  in  the  lan- 
guage of  electro-diagnosis  as  "  simple  "  atrophy.  In  the 
severe  form  there  is  R.D.  Apart  from  the  severity  of 
the  injury,  there  exists  doubtless,  in  many  cases,  a  predis- 
position on  the  part  of  the  patient  which  acts  as  the 
determining  factor  in  producing  a  degenerative,  rather 
than  a  simple  atrophy. 

In  slight  traumatic  lesions  such  as  sleep  paralyses,  &c., 
causing  only  slight  changes  in  the  nerve  fibres,  the  direct 
action  of  the  negative  pole  with  a  weak  current  is  usually 
an  effective  treatment,  especially  if  this  be  combined 
with  stimulation  of  the  affected  muscles.  In  degenera- 
tive atrophy  (and  R.D.)  following  section  and  severe 
lesions  of  nerves  it  has  usually  been  considered  that  some 
continuity  must  have  been  restored  before  much  can  be 
expected  from  electrical  treatment,  but  there  is  evidence 
to  show  that  the  latter  applied  to  the  seat  of  lesion,  is 
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not  without  influence  on  the  process  of  repair,  and  that  it 
may  do  something  more  than  keep  the  muscles  exercised 
pending  the  regeneration  of  the  nerve.  A  recent  experi- 
ment of  Friedlander  (of  Wiesbaden)  is  as  follows  : — He 
cut  the  sciatic  nerves  of  a  dog.  Daily  galvanisation  was 
carried  out  on  the  left  side,  not  on  the  right.  At  the  end 
of  a  month  the  left  leg  had  recovered,  and  excepting  that 
it  became  more  easily  fatigued  it  appeared  as  sound  as 
the  front  legs.  The  right  on  the  contrary  was  still  para- 
lysed, there  was  ulceration  of  the  foot  and  atrophy  of  the 
muscles.  He  concludes  that  in  traumatic  paralysis  the 
regeneration  of  nerve  trunks  is  hastened  by  electrisation, 
and  that  if  employed  early  it  may  prevent  the  occurrence 
of  muscular  atrophy.* 

Brachial  plexus — Erb's  paralysis.  (5th  and  6th  nerve 
trunks).  (Fall  or  blow,  or  other  injury  to  the  neck. 
Forcible  traction.    Cold.    Injury  during  operations). 

Place  one  electrode  2X2  inches  over  the  lower  cervical 
vertebras,  the  other,  of  rather  larger  size  in  the  axilla;  use 
a  current  of  5  ma.  for  5  minutes.  Then  by  means  of 
labile  applications  to  the  atrophied  muscles  (faradisation 
if  they  react  to  this)  according  to  one  or  other  of  the 
procedures  in  general  methods,  induce  slight  muscular 
contractions. 

Circumflex  nerve. — Its  injury  results  in  paralysis  and 
atrophy  of  deltoid.  (Pressure  of  crutches,  falls  on  shoul- 
der, exposure  to  cold,  rheumatism,  dislocations). 

Treatment. — 5  ma.,  stabile  for  5  minutes  through  the 
muscle ;  then  stimulation  by  labile  applications  or  inter- 
ruptions or  faradisation  (see  general  methods).  Avoid 
powerful  and  exhausting  contractions.  Support  the  arm 
*  "  Rev.  Int.  d'EIectrotherapie,"  1897. 
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horizontally,  on  the  principle  of  always  keeping  the 
muscle  relaxed  during  electrisation. 

Musculo-spiral. — Oftener  than  any  other,  this  nerve  is 
paralysed  singly.  Owing  to  its  course  it  is  liable  to 
injury  from  fracture  of  humerus,  dislocation,  callus,  pres- 
sure from  falling  asleep  in  awkward  positions,  &c. 

Supplying  as  it  does  triceps,  muscles  on  back  of  fore- 
arm, integument  of  same  parts,  radial  side  of  back  of 
hand,  radial  side  and  ball  of  thumb,  ulnar  side  of  thumb, 
index  finger,  middle  hnger,  and  half  of  ring  finger,  it 
forms  by  its  wrist  drop,  limitation  to  one  side,  &c.,  a 
characteristic  paralysis  and  atrophy,  and  the  incidence  of 
the  paralysis  on  particular  muscles  usually  enables  the 
injury  to  be  accurately  localised  by  electrical  and  other 
testing. 

Treatment  as  for  traumatic  paralysis  of  individual 
nerves.  Continuous  current  negative  pole,  3  to  5  ma.,  for 
5  minutes  over  seat  of  injury,  one  electrode  at  front,  the 
other  at  back  of  arm.  All  the  affected  muscles  are  then 
rnade  to  contract  moderately,  and  with  distinct  intervals, 
by  One  or  other  of  general  methods  for  3  or  4  minutes. 
Duration  of  entire  application  not  more  than  10  minutes. 
Every  day  or  every  other  day. 

Ulnar  nerve, — Its  superficial  position  at  elbow  and  wrist 
render  it  liable  to  separate  injury  (pressure,  section, 
neuritis,  &c.).  Supplying  as  it  does  flexor  carpi  ulnaris, 
the  hypothenar  muscles,  adductor  pollicis,  inner  head  of 
flexor  brevis,  all  the  interossei  the  two  inner  lumbricales, 
and  conjointly  flexor  p.  digitorum,  all  of  these  may  be  para- 
lysed or  atrophied,  involving  not  only  loss  of  apprdpriate 
physiological  action,  but  a  characteristic  deformity  {main 
en  griffe),  due  to  paralysis  of  the  interossei  and  the  action 
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of  their  antagonistic  muscles  (see  Chap.  X.).  Treat- 
ment to  seat  of  injury  as  in  last  case,  followed  by  stimu- 
lation of  the  affected  muscles.  Altogether  lo  minutes. 
If  there  be  anaesthesia,  stimulation  by  faradic  brush  from 
the  first. 

Median  nerve. — When  the  median  nerve  alone  requires 
treatment  it  is  generally  the  result  of  wounds.  In  such  a 
case  the  atrophy  falls  upon  the  pronator  muscles  — pro- 
nator rad.  teres  and  pronator  quadratus,  the  flexor  carpi 
radialis,  flexor  sublimis  digitorum,  part  of  flexor  profun- 
dus digitorum,  and  thenar  muscles  excepting  adductor 
pollicis  and  inner  head  of  flexor  brevis  pollicis. 

Treatment  to  the  nerve  and  muscles  as  in  the  case  of 
the  ulnar  nerve. 

Sciatic  nerve. — (Pressure,  neuritis,  rheumatism,  disloca- 
tion, &c.). 

Taking  electrodes  4x6,  place  one  over  the  lumbo- 
sacral region,  and  the  other  below  the  sacro-sciatic  fora- 
men. Let  a  continuous  current  (10  to  25  ma.)  be  used 
daily  for  5  minutes,  afterwards  exercising  the  muscles  by 
unipolar  or  other  form  of  stimulation,  as  detailed  in 
general  methods.  If  sciatica  be  present,  this  must  be 
treated,  first,  by  means  of  electrodes  4x6,  one  being 
placed  over  the  sacrum  or  lumbar  vertebrae,  the  other 
along  different  points  of  the  nerve,  especially  over  tender 
points  (10  to  20  ma.,  5  to  10  minutes).  Faradisation  by 
strong  currents  or  peripheral  excitation  by  the  faradic 
brush,  have  also  been  of  service  here.  The  atrophy  will 
be  dealt  with  by  one  or  other  of  the  general  methods  of 
muscular  stimulation. 

Peroneal  nerve. — (Pressure,  neuritis,  falls,  &c.).  Tib. 
ant..  Ext.  1.  dig.,  Peronei,  Ext.  b.  dig.  affected.    There  is 
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foot-drop,  loss  of  dorsal  flexion  of  foot,  and  of  extension 
of  toes.  Talipes  equinus  results  ultimately.  An  electrode 
4  X  4  is  placed  at  the  outer  part  of  popliteal  space  near 
the  origin  of  the  nerve,  and  the  other,  a  larger  one,  a 
few  inches  above  patella.  Stabile  application,  5  to  15 
ma.,  for  5  minutes.  Then  stimulation  of  individual 
muscles  just  sufficient  to  produce  their  contraction. 

Internal  popliteal— Flex.  1.  dig.,  Tib.  post.,  Popliteus,  calf 
muscles,  muscles  of  sole,  affected.  Plantar  flexion  of  foot, 
adduction  of  foot,  plantar  flexion  of  toes  lost.  Talipes 
calcaneus  eventually.  Treatment  as  in  the  case  of  the 
peroneal,  but  the  lower  electrode  will  be  placed  over  the 
great  transverse  fold  of  the  popliteal  space,  and  the 
muscles  requiring  treatment  will  be  those  just  enumer- 
ated. In  all  the  above  cases  where  there  is  anaesthesia, 
peripheral  stimulation  by  the  faradic  brush  or  faradic 
water  douche  will  form  an  important  part  of  the  treat- 
ment, and  prove  beneficial  not  only  to  the  anaesthesia, 
but  also  to  the  other  symptoms  of  the  case. 

3.  Atrophies  consequent  on  Articular  Lesions. — It  is  well 
known  that  following  in  the  wake  of  hip  disease,  frac- 
tures, diseases  of  the  knee  joint,  &c.,  there  often  occur 
muscular  atrophy,  paralysis,  and  contracture ;  and  of 
these  the  most  frequent,  as  well  as  usually  the  first  to 
appear  is  atrophy.  This  is  not  in  consequence  of  mere 
fixation  and  disuse.  Charcot  has  shown  it  to  be  a 
"  reflex  "  effect ;  something  of  the  nature  of  an  inhibition 
exercised  upon  the  cord  by  the  afferent  nerve  fibres  which 
are  irritated  at  their  articular  distribution.  There  is  not 
R.D.  nor  fibrillary  contractions,  neither  is  theret  any 
tendency  to  the  atrophy  becoming  general.  More  than 
one  joint  may  be  affected,  that  is  to  say,  there  may 
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be  "multiple"  manifestations,  but  the  atrophy  is  not 
"  progressive." 

If.  the  cause  be  no  longer  active,  that  is  to  say,  if 
the  joint  disease  be  cured,  this  form  of  atrophy  pre- 
sents few  difficulties  in  treatment,  and  almost  invari- 
ably yields  to  patience  and  well  directed  effort.  Elec- 
trical treatment  consists  in  localised  applications  to  the 
muscles  as  already  explained,  the  roller  electrode  playing 
a  most  useful  part. 

Not  specifically  mentioned  in  the  foregoing  classifica- 
tion there  is  a  form  of  paralysis  and  contracture  following 
fracture  of  the  forearm  described  by  Volkman,*  and 
termed  by  him  "  ischaemic."  It  is  stated  that  the  electri- 
cal reactions  are  not  altered,  and  the  condition  has  been 
considered  due  to  "  venous  stasis,  probably  from  pressure 
of  narrow  splints,  and  insufficiently  padded  bandages 
especially  in  the  neighbourhood  of  the  wrist,"  which  pro- 
duce an  interstitial  inflammation.  Owing  to  inflamma- 
tory fibrosis  of  the  muscles"  treatment  is  unsatisfactory  ; 
but  it  should  consist,  in  a  recent  case,  of  forcible  stretching 
under  an  anaesthetic,  of  localised  electrisation  according 
to  one  of  the  foregoing  methods,  of  manipulations  and 
passive  movements,  and  eventually,  perhaps,  tenotomy. 
When  ischaemic  claw-hand  has  existed  for  sometime  cure 
can  scarcely  be  hoped  for.  It  is  not,  as  was  formerly 
thought,  pressure  on  the  nerve  which  causes  the  paralysis 
leading  to  contracture.  The  latter  is  due  to  "  ischaemic 
muscular  shortening."  A  paralytic  contracture  would  be 
slower  in  its  onset.  The  contracture  in  question  may 
establish  itself  in  a  few  days. 

*  "  Centrablatt  fiir  Chirurgie,"  1881,  no.  51. 

I  2 
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CHAPTER  IV. 

I.  Therapeutic  Exercises. 

Therapeutic  exercises  and  passive  manipulations  are  in 
the  highest  degree  helpful,  but  they  must  be  judicious, 
and  in  the  best  sense  of  the  term  scientific.  As  an 
example,  consider  a  condition  just  dealt  with,  viz., 
atrophy  consecutive  to  an  articular  lesion.  It  is  evident 
that  inasmuch  as  movement  and  manipulation  are  in 
certain  stages  the  very  antithesis  of  the  treatment  suit- 
able for  joint  trouble,  such  measures  must  be  most  care- 
fully entered  upon,  and  any  remaining  or  returning  signs 
of  disease  in  the  articulation  must  be  anxiously  locked 
for.  Manipulations  by  persons  other  than  medical  men 
are  in  such  cases  quite  out  of  place,  not  only  because  the 
former  have  ho  adequate  knowledge  of  the  rationale  and 
risks  of  the  procedure,  but  because  they  have  not  eyes 
to  see  a  threatened  recrudescence  of  the  articular  mis- 
chief. 

Movements  and  manipulations  are  to  be  employed  in 
muscular  atrophy,  not  only  with  a  view  to  their  direct 
effect  on  the  condition  of  the  muscle  itself,  but  for  their 
beneficial  influence  on  circulation,  respiration,  and  other 
•functions.  The  waiter,  therefore,  ventures  to  reproduce 
the  following  from  his  essays  on  physical  therapeutics* : — 

In  the  year  1776,  at  Ljunga,  in  Sweden,  was  born  Pehr 
Henrik  Ling.    The  thirteenth  year  of  the  present  century 

•  "Treatment,"  May,  13,  1897. 
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found  him,  after  many  difficulties  and  much  discourage- 
ment, at  the  Royal  Central  Institute  of  Stockholm,  under 
Government  Patronage  and  State  aid,  teaching  and  prac- 
tising a  system  of  gymnastics  of  a  novel  and  peculiar 
kind.  Built  up  upon  more  or  less  fantastic  theories,*  the 
greater  part  of  Ling's  system  has  long  since  perished,  but 
one  of  its  great  distinguishing  features  still  survives. 
This  is  the  "  combined  "  or  "  resisted  ''  movement.  Here 
two  forces  participate — one  "  makes  "  the  movement,  the 
other  "resists"  it.  For  example,  the  person  being  exer- 
cised is  told  to  "  bend  the  forearm  until  the  fingers  touch 
the  shoulder,"  the  other  person  with  carefully  judged 
force  "  opposes."  This  principle  of  combining  patient 
and  "operator"  into  one  person  to  carry  out  a  movement 
was  quite  new.  It  is  true  that  long  before  this — so  far 
back  as  1573 — Mercurialis  had  published  a  book,  "  De 
arte  Gymnastica,"  in  which  movements  are  described  as 
"  active,"  "  passive,"  and  "  mixed  "  ;  but  the  latter  are 
altogether  different  from  the  "  combined  "  movements  of 
Ling,  the  essential  feature  of  which  is  the  combination  of 
movement  with  resistance.  It  is  these  movements  which 
have  given  name  and  fame  to  the  so-called  "  Swedish 
movement  cure,"  and  which  constitute  the  basis  of  many 
modern  systems  of  "  cure  gymnastics."  The  therapeutic 
movements  of  Schott  are  the  resistive  movements  of  Ling 
adapted  to  the  treatment  of  chronic  heart  disease. 

The  medical  man  who  proposes  to  carry  out  resistance 
movements  himself  will  have  no  difficulty  in  devising 
methods.    No  elaborate  "technique"  is  necessary.  The 

*  Ling  regarded  life  as  the  blending  together  of  three  elements— the 
dynamic,  the  chemical,  and  mechanical,  "which  through  their  opposite 
action  produce  variety  in  vital  phenomena  "  (Busch), 
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patient  is  directed  to  perform  a  certain  movement,  and  as 
the  physician  himself  "  opposes"  it,  it  is  evident  that  he 
has  control  of  the  exact  amount  of  worl<  his  patient  is 
called  upon  to  perform.  The  chief  articulations  of  the 
extremities  are  taken  in  succession  and  put  through  the 
various  movements  of  which  they  are  capable,  a  judicious 
resistance  being  always  opposed.  The  trunk  also  is  flexed 
and  extended,  and  bent  laterally  to  either  side,  and  ro- 
tated in  each  direction,  always  against  resistance. 
During  the  whole  time  of  the  exercise  the  patient's 
method  of  breathing  is  carefully  watched,  and  if  neces- 
sary the  instinctive  tendency  to  hold  the  breath  is 
obviated  by  the  usual  device  of  making  him  "  count." 
The  form  of  exercise,  its  duration,  and  the  amount  of 
resistance  is  adapted  to  the  case  under  treatment.  When 
directed  against  chronic  heart  disease*  it  is  not  intended 
that  the  respiration  be  materially  accelerated  ;  any 
approach  to  fatigue  is  to  be  avoided,  and  each  movement 
is  to  be  carried  out  only  once,  followed  by  a  distinct 
interval  of  rest  (Thorne).  The  resistance  must  be  such 
as  is  easily  overcome.  What  is  known  in  the  physiology 
of  exercise  as  "  effort  "  always  hinders  for  the  moment 
respiration  and  circulation. 

*  Stenosis  of  mitral  or  aortic  orifice  or  both.  Incompetence  of  either  or 
both.  Dilatation.  Weakened  heart.  Angina  pectoris  apparently  both  of 
neurotic  and  of  organic  causation.  Aneurism  of  the  heart  or  great  vtssels 
(Thorne).  Resistance  gymnastics  cannot  be  allowed  in  cases  of  universal 
arterio-sclerosis  of  high  degree,  the  increased  energy  of  the  heart  being 
only  compensated  in  an  incomplete  and  unsatisfactory  manner  by  corre- 
sponding dilatation  of  the  arteries  It  is  a  matter  of  course  that 

patients  who  have  once  had  apoplexy  are  not  to  be  treated  by  resistance 
gymnastics,  nor  those  who  suffer  from  aneurism.  [Groedel  (of  Nauheim), 
"  Lancet,"  April  i7tli,  1897]. 
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When  the  medical  man  delegates  an  assistant  to  carry 
out  these  exercises  it  is  necessary  (i)  that  the  assistant 
be  instructed  by  actual  demonstration  ;  (2)  that  he  be 
furnished  with  written  rules  and  illustrations  of  each 
exercise ;  (3)  that  before  being  intrusted  with  a  case  he 
have  the  exercise  suitable  for  that  individual  case  "ad- 
ministered "  to  him  by  the  prescriber  (in  order  to  be  able 
to  gauge  by  his  own  feeling  the  exact  amount  of  resistance 
force  to  be  used)  ;  (4)  that  especially  he  be  made  familiar 
with  those  signs  and  symptoms  in  the  patient  which 
are  to  be  accepted  as  signals  of  cease  exercise.*  The 
Ling  movements  selected  by  Schott  are  detailed  by  Dr. 
Thorne.f  Although  devised  for  chronic  heart  affections 
these  movements  have  really  a  much  wider  range  of 
application  than  this,  and  furnish  a  convenient  "formula" 
for  dealing  with  a  large  variety  of  morbid  conditions. 
It  may  be.  useful  therefore  to  state  that  in  point  of 
number  and  sequence  the  exercises  are  as  follows  : — 

1.  Commencing  Position  :  Arms  extended  in  front  of 
body  on  level  with  shoulder ;  palms  in  apposition. 
Exercise  :  Carry  arms  outwards  until  in  a  line  with  each 
other.  Resistance  to  movement.  Back  to  original 
position.  Resistance. 

2.  CP. :  Arms  hanging,  palms  forwards.  E. :  Flex 
one  forearm  until  fingers  touch  shoulder.  Resistance. 
Back  to  original  position.  Resistance.  Repeat  with 
other  arm. 

3.  CP. :  Both  arms  hanging,  palms  forwards.  E.  : 
Raise   arms   outwards  until   thumbs  meet  over  head. 

*  Dilatation  of  alje  nasi,  drawing  of  the  corners  of  the  mouth,  duskiness 
and  pallor  of  the  cheeks  and  lips,  yawning,  svveatin;^,  palpitation  (Thorne). 
1  "  The  Schott  Methods."    W.  Bezley  Thorne,  M.D.  (Churchill). 
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Back  to  ori;^Mnal  position.  Resistance  to  both  move- 
ments. 

4.  CP,  :  Hands  pressed  together  in  front  of  lower  part 
of  abdomen,  fingers  being  flexed  in  such  a  way  that  the 
dorsal  aspect  of  each  second  phalanx  is  in  apposition  with 
the  same  aspect  of  the  corresponding  phalanx  of  hand  of 
opposite  side.  Thumbs  kept  extended.  .-  Raise  arms 
until  hands  are  on  level  with  vertex..  Back  to  original 
position.    Resistance  both  ways. 

5.  CP. :  Arms  hanging  with  palms  against  thighs. 
E.  :  Raise  arms  in  parallel  planes  until  vertically  ex- 
tended. Back  to  original  position.  Resistance  to  both 
movement?. 

6.  CP.  :  Body  erect,  knees  straight.  E.  :  Flex  trunk. 
Resistance  with  hand  over  upper  part  of  sternum.  Back 
to  original  position.  Resistance  with  hand  at  back  of 
neck. 

7.  CP.  :  Body  erect,  face  forwards.  E. :  Rotate  trunk 
(without  moving  feet)  as  far  as  it  can  be  carried  to  one 
side.  Resistance.  Rotate  as  far  as  possible  to  the  other 
side,  and  back  to  original  position.  Resistance. 

8.  CP.  :  Body  erect,  face  forwards.  E. :  Flex  trunk 
laterally.  Resistance.  Then  completely  over  to  the  other 
side  and  back  to  commencing  position.  Resistance. 

9.  CP.  and  E.  :  As  in  No.  i,  but  with  fists  clenched. 

10.  CP.  and  E  :  As  in  No.  2,  but  with  fists  clenched. 

11.  CP.  :  Arm  hanging  down.  E.  :  Complete  circum- 
duction of  extended  arm  in  largest  possible  circle  travel- 
ling forwards  in  ascent,  backwards  in  descent.  Resistance 
throughout. 

12.  CP.  :  Arm  hanging.  E. ;  Arms  moved  backwards 
and  upwards  as  far  as  possible  without  bending  trunk 
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forwards.  Back  to  commencing  position.  Resistance  in 
both  directions. 

13.  CP.  :  Standing  with  one  hand  resting  on  chair  or 
table.  E. :  Flex  thigh  of  opposite  side  on  trunk,  leg 
hanging  downwards  from  knee.  Resistance  by  hand 
placed  immediately  above  knee.  Back  to  CP.  Resist- 
ance by  hand  below  thigh  or  sole  of  foot. 

14.  CP. :  As  in  13.  E.  :  The  extended  leg  is  bent 
backwards  and  forwards  at  the  hip,  and  as  far  as  it  will 
go  in  either  direction.    Resistance  at  ankle. 

15.  CP. :  Standing  with  hands  resting  on  chair  or 
table.  E. :  One  leg  is  flexed  on  thigh.  Resistance  at 
heel.    Back  to  CP.    Resistance  at  instep. 

16.  CP.:  Standing.  One  hand  on  chair.  E.:  Leg  of 
opposite  side  extended  at  the  knee  is  raised  outwards 
from  hip.    Back  to  CP.    Resist  at  ankle. 

17.  CP.:  Arms  extended  horizontally  outwards.  E.: 
Rotate  from  shoulder  joint.  Resistance  by  closing  thumb 
and  forefinger  in  a  ring  round  wrist. 

18.  CP.:  Operator  supports  wrist.  E.:  Extend  hand 
on  forearm.  Resistance  at  dorsal  aspect  of  metacarpo- 
phalangeal articulation.  Flex  hand  on  forearm.  Resist 
on  palmar  aspect. 

ig.  CP.:  Sitting  or  standing.  E.:  Flex  and  extend 
feet  to  extreme  limits.  Resistance  on  dorsal  and  plantar 
surfaces  respectively. 

II.  Manipulations. 

Of  these  the  most  useful  are  the  following : — 
I.  Stroking  movements  with  the  flat  of  the  hand  over  the 
surface  of  the  skin,  with  various  degrees  of  pressure,  in  a 
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direction  from  the  extremities  to  the  trunk,  and  as  far  as 
possible  in  the  Hne  of  the  muscular  fibres.*  The  effect  of 
this  is  (i)  to  produce  an  excitation  of  the  skin  and  to 
hasten  circulation  in  the  vessels ;  (2)  to  increase  the 
activity  of  osmotic  changes  between  capillaries  and  tis- 
sues ;  (3)  to  stimulate  the  lymphatics  and  make  them 
take  up  extravasations  and  exudations,  and  (4)  mechanic- 
ally to  drive  all  the  fluids  onward  and  away  from  the 
diseased  part. 

2.  Friction  movements. — Here  both  hands  must  work 
together,  but  not  with  the  same  kind  of  movement.  One 
moves  in  a  circular  or  elliptical  manner  and  with  con- 
siderable pressure,  mainly  exercised  with  the  ends  of  the 
fingers,  while  the  other  follows  with  a  stroking,  pushing 
motion,  the  idea  being  that  one  "  disaggregates "  the 
morbid  products,  i.e.,  separates  and  perhaps  breaks  them 
down,  the  other  forces  them  on  into  the  circulation,  or  at 
least  distributes  them  over  a  larger  area,  thereby  making 
absorption  more  easy. 

3.  Kneading  movements. — A  fold  of  tissue  is  grasped  by 
the  hands,  and  a  squeezing,  rolling,  twisting  movement  is 
imparted,  one  hand  following  the  other  and  "  taking  over 
from  it,"  so  to  speak,  the  fold  of  tissue  as  the  other  gives 
it  up.  Both  hands  travel  steadily  from  the  extremities 
towards  the  cardiac  centre.  Without  actual .  demonstra- 
tion it  is  not  possible  to  convey  any  adequate  idea  of  this 
movement,  but  its  object  is  clear.  A  muscle  in  action  is 
something  like  a  beating  heart ;  by  every  contraction  it 
forces  out  a  volume  of  blood,  and  in  relaxation  fills  again, 
and  so  the  circulation  is  helped  on.     The  alternate  pres- 

r 

*  If  the  space  be  too  small  for  the  hand  these  inovenisnts  are  done  with 
one  or  more  fingers. 
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sures  and  relaxations  of  the  above  manipulation  by 
emptying  the  muscles  (like  squeezing  a  sponge),  and 
letting  them  fill  again,  are  so  far  equivalent  to  the  con- 
traction and  relaxation,  the  emptying  and  filling  of  the 
active  muscle,  in  fact  they  mechanically  reproduce  one 
effect  of  exercise.  Like  a  muscle  in  action  this  manipula- 
tion helps  forward  the  circulation,  and  this  as  well  as 
the  "  derivation  "  of  blood  from  internal  organs  to  the 
muscles  relieve  congestions  in  the  former.  The  benefit 
of  exercise  is  thus  secured  without  such  an  expenditure  of 
energy  as  is  involved  in  the  ordinary  forms  of  active 
exercise.  The  "tone"  of  a  muscle  is  also  improved  by  this 
manipulation,  and  flabby  and  exhausted  muscles  are 
found  to  become  redder  and  firmer. 

The  pathology  of  fatigue  is  obscure,  but  it  is  not  im- 
probable that  the  sensation  of  fatigue  is  intimately  as- 
sociated with  chemical  changes  that  occur  in  working 
muscles.  A  sense  of  weariness  is  felt  after  injection  of  a 
dilute  solution  of  phosphoric  acid,  or  dissolved  extract  of 
meat.  "  Muscle  is  fatigued  far  more  rapidly  than  nerve, 
and  the  fatigue  begins  in  the  muscle  and  not  in  the  nerve. 
It  seems  to  be  the  weakest  link  in  the  chain  between 
nerve  and  muscle  which  is  affected  during  excessive 
action,  viz.,  the  motor  end-plate."*  By  increasing  the 
activity  of  the  circulation  waste  products  are  removed 
or  altered  ;  the  latter  result  is  thus  secured  by  the 
above  manipulation.  Further,  it  may  be  that  some  so- 
called  functional  nervous  disorders  consist  in  a  derange- 
ment of  the  molecular  elements  of  the  structure  ;  there- 
fore it  seems  probable  enough  that  such  stretchings  and 
twistings  as  those  described  may  alter  this  morbid  con- 
*  Landois  and  Sterling,  "  Textbook  of  Physiology,"  p.  615,  vol.  ii. 
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dition  and  bring  about  a  normal  rearrangement  of  the 
ultimate  anatomical  elements,  in  some  such  way,  perhaps, 
as  does  the  surgical  proceeding  of  nerve  stretching. 

Reviewing  broadly  the  effects  of  the  foregoing  manipu- 
lations it  appears  that  their  tendency  is  to  promote  the 
circulation  of  blood  and  lymph,  to  produce  the  breaking 
up  and  absorption  of  morbid  products,  to  stimulate  con- 
traction of  muscular  fibre,  to  excite  nerve  action,  to  ele- 
vate local  temperature.  With  discrimination,  therefore, 
such  procedures  may  be  called  in  to  influence  the  pro- 
cesses of  circulation,  respiration  and  assimilation.  They 
may  be  useful  in  conditions  of  general  debility,  in  non- 
acute  rheumatic  and  post-rheumatic  affections,  in  arti- 
cular and  peri-articular  troubles,  in  chronic  muscular 
affections,  whether  the  latter  depend  on  faulty  innerva- 
tion, or  are  of  so-called  idiopathic  origin. 

When  delegated  to  an  assistant  it  is  necessary,  as  in 
the  case  of  the  foregoing  exercises,  that  the  particular 
manipulation  be  demonstrated  to  him,  and  full  instruc- 
tions given  as  to  its  duration,  frequency,  and  general 
object. 

III.  Drugs. ^ 

There  are  certain  drugs  whose  aid  may  be  usefully 
sought.  So  far  as  the  writer's  experience  goes  these  are 
about  five  in  number: — (i)  Strychnia  by  mouth  and  intra- 
muscular injection  ;  (2)-  Potassium  iodide  in  myelopathies 
of  old  standing,  or  specific  origin  ;  (3)  Ergot  ;  (4)  Mer- 
curial treatment  in  spinal  cord  diseases  of  syphilitic 
origin  ;  (5)  Arsenic.  Of  these  by  far  the  most  important 
is  strychnia.     Its  subcutaneous  injection  in  "chronic 
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muscular  atrophy "  is  highly  thought  of  by  Gowers.* 
"  In  seven  almost  consecutive  cases  in  middle  life,  this 
treatment  has  been  followed  by  arrest  within  a  month  of 
its  commencement,  and  the  arrest  has  been  permanent  in 
all  cases  but  one."  Results  so  brilliant  as  this  are  not 
probably  within  the  experience  of  many,  either  with  this 
or  any  other  form  of  treatment.  It  may  here  be  men- 
tioned that  the  usual  textbook  formula  that  "  strychnia 
and  electricity  are  contra-indicated  in  lateral  sclerosis " 
is  true  of  strychnia,  but  not  of  every  form  of  electricity. 

IV.  Heat. 

The  application  of  heat  in  various  forms  to  the  cord 
or  atrophied  muscles  has  been  recommended.  The  writer 
has  availed  himself  of  his  radiant  heat  apparatus  for  ex- 
perimental work  in  this  direction,  but  his  observations 
have  so  far  been  too  limited  to  base  conclusions  upon. 

V.  Counter-Irritation. 

The  class  of  remedies  known  as  "  revulsives  " — sina- 
pisms, vesication,  the  filiform  douche  are  employed,  and 
often  with  advantage,  in  certain  cases  of  anterior  polio- 
myelitis after  the  acute  stage  has  passed.  Such  remedies 
are,  in  the  opinion  of  the  writer,  too  much  neglected 
in  infantile  paralysis,  whether  of  the  neuritic  or  of  the 
"  classic  "  kind. 

•  One  injection  daily  may  be  given  at  any  convenient  place.  The  nitrate 
is  the  most  convenient  form  of  salt  — ^J^-grain  at  first,  quickly  increased  to 
j^.  When  the  malady  is  apparently  arrested  it  is  well  to  intermit  the  injec- 
tions for  one  week  in  three  or  four  (Gowers). 
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VI.  General  Treatment. 

It  is  scarcely  necessary  to  add  that  in  all  muscular 
atrophies,  even  such  as  are  of  local  origin,  but  more 
especially  in  those  following  infectious  diseases,  measures 
may  be  taken  to  improve  general  nutrition.  Means  of 
doing  this  are  to  be  sought  in  the  methods  of  general 
electrisation  already  detailed,  in  hydro-therapeutics,  and 
in  the  well  worn  formula  "  tonics,  fresh  air,  and  hygienic 
surroundings." 
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Second  Edition,  with  Illustrations,  crown  8vo,  3s.  6d.  [Now  ready. 


W.  H.  CORFIELD,  m.a.,  m.d.  oxon.,  f.r.c.p.  lond. 
Professor  of  Hygiene  and  Public  Health  in  University  College,  London ;  Medical  Officer 
of  Health  for  St.  George's,  Hanover  Square,  &c. 
I. 

DWELLING  HOUSES :   their  Sanitary  Construction  and 

Arrangements.  Fourth  Edition,  with  Illustrations,  crown  8vo,  3s.  6d. 

lyust  ready. 

DISEASE  AND  DEFECTIVE  HOUSE  SANITATION: 

being  Two  Lectures  delivered  before  the  Harveian  Society  of  London. 
With  Illustrations,  crown  8vo,  2s.  [y list  published. 


J.  LEONARD  CORNING,  m.a.,  m.d. 

Consultant  in  Nervous  Diseases  to  St.  Francis  Hospital. 

PRACTICAL   TREATISE  ON  HEADACHE,  NEU- 
RALGIA, SLEEP  AND  ITS  DERANGEiVIENTS,  AND  SPINAL 
IRRITATION.    With  an  Appendix— Eye  Strain,  a  Cause  of  Headache 
By  David  Webster,  M.D.    Second  Edition,  demy  8vo,  7s.  6d. 


SIDNEY  COUPLAND,  m.d.,  f.r.c.p. 

Physician  to  the  Middlesex  Hospital,  and  Lecturer  on  Practical  Medicine  in  the  Medical 
School ;  late  Examiner  in  Medicine  at  the  Examining  Board  for  England. 

NOTES  ON  THE  CLINICAL  EXAMINATION  OP  THE 

BLOOD  AND  EXCRETA.    Third  Edition,  lamo,  is.  6d. 


CHARLES  CREIGHTON,  m.a.,  m.d. 

Formerly  Demonstrator  of  Anatomy  in  the  University  of  Cambridge. 

I. 

A  HISTORY  OP  EPIDEMICS   IN  BRITAIN,  Vol.  I 

FROM  A.D.  664  TO  THE  EXTINCTION  OF  THE  PLAGUE. 
Demy  8vo,  i8s.  Vol.  II.  FROM  THE  EXTINCTION  OF  THE 
PLAGUE  TO  THE  PRESENT  TIME.    Demy  8vo,  20s. 

II. 

ILLUSTRATIONS  OP  UNCONSCIOUS  MEMORY  IN 

DISEASE,  including  a  Theory  of  Alteratives.    Post  8vo,  6s. 

III. 

CONTRIBUTIONS     TO     THE    PHYSIOLOGY  AND 

PATHOLOGY  OF  THE  BREAST  AND  LYMPHATIC  GLANDS. 
New  Edition  with  additional  chapter,  with  wood-cuts  and  plate,  8vo,  gs. 

IV. 

BOVINE  TUBERCULOSIS  IN  MAN :    An  Account  of  the 

Pathology  of  Suspected  Cases.  With  Chromo-lithographs  and  other 
Illustrations,  8vo,  8s.  6d. 


H.  RADCLIFFE  CROCKER,  m.d.  lond.,  b.s.,  f.r.c.p. 

Physician  for  Diseases  of  the  Skin  in  University  College  Hospital,  &c. 

DISEASES  OP  THE  SKIN;    THEIR  DESCRIPTION 

PATHOLOGY,  DIAGNOSIS,  AND  TREATMENT.  Second  Edition' 
with  92  Illustrations,  8vo,  24s.  ' 
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EDGAR  M.  CROOKSHANK,  m.b.  lond. 

Professor  of  Comparative  Pathology  and  Bacteriology,  and  Fellow  of,  King's  College,  London 

A   TEXTBOOK  OF  BACTERIOLOGY:   Including  the 

Etiology  and  Prevention  of  Infective  Diseases,  and  a  short  account  of 
Yeasts  and  Moulds,  Haematozoa,  and  Psorosperms.  Illustrated  with 
22  Coloured  Plates,  and  273  Illustrations  in  the  Text.  Fourth  Edition, 
medium  8vo,  21s.  nett.  [Just  published. 

HISTORY   AND   PATHOLOGY    OF  VACCINATION. 

Vol.  I.,  A  Critical  Inquiry.  Vol.  II.,  Selected  Essays,  (Edited)  including 
works  by  Jenner,  Pearson,  Woodville,  Henry  Jenner,  Loy,  Rogers,  Birch, 
Bousquet,  Estlin,  Ceely,  Badcock,  Auzias-Turenne,  Dubreuilh  and 
Layet.  Two  volumes,  illustrated  with  22  coloured  plates.  Royal  8vo, 
20s.  nett. 


F,  DARWIN,  M.A.,  F.R.s. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


HERBERT    DAVIES,   m.d.,  f.r.c.p. 

Late  Consulting  Physician  to  the  London  Hospital. 

THE  MECHANISM  OF  THE  CIRCULATION  OP  THE 

BLOOD  THROUGH  ORGANICALLY  DISEASED  HEARTS. 
Edited  by  Arthur  Templer  Davies,  B.A.  (Nat.  Science  Honours), 
M.D.  Cantab.,  M.R.C.P. ;  Physician  to  the  Royal  Hospital  for  Diseases 
of  the  Chest.    Crown  8vo,  3s.  6d. 


HENRY   DAVIS,  m.r.c.s. 
Teacher  and  Administrator  of  Ancestheiics  at  St.  Mary's  Hospital,  and  Ancesthetist 

to  the  Dental  Hospital  of  London. 

GUIDE  TO  THE  ADMINISTRATION  OF  ANESTHE- 
TICS.   Second  Edition,  fcap.  8vo,  2S.  6d. 


F.  A.  DIXEY,  M.A.,  D.M. 

Fellow  of  W adham  College,  Oxford. 

EPIDEMIC  INFLUENZA:    A   Study  in  Comparative 
Statistics.    With  Diagrams  and  Tables.    8vo,  7s.  6d. 


HORACE  DOBELL,  m.d. 

Consulting  Physician  to  the  Royal  Hospital  for  Diseases  of  the  Chest,  &c. 

ON    DIET    AND    REGIMEN    IN    SICKNESS  AND 

Health,  and  on  the  Interdependence  and  Prevention  of  Diseases  and  the 
Diminution  of  their  Fatality.    Seventh  Edition,  8vo,  5s.  nett. 


ROBERT  W.  DOYNE,  f.r.c.s. 
Surgeon  to  the  Oxford  Eye  Hospital;  Ophthalmic  Surgeon  to  St.  John's  Hospital,  Cowley, 

and  to  the  Bourton  on  Water  Cottage  Hospital. 

NOTES  ON  THE  MORE  COMMON  DISEASES  OF  THE 

EYE.    With  Test  Types,  crown  8vo,  2s.  [Now  ready. 


DR.  A.  DUHRSSEN. 

Pnvat  Docent  in  Midwifery  and  Gynaecology  in  the  University  of  Berlin. 

I. 

A  MANUAL  OF  GYNECOLOGICAL  PRACTICE  FOR 

STUDENTS  AND  PRACTITIONERS.  Translated  and  Edited  from 
the  Fourth  German  edition,  by  John  W.  Taylor,  F.R.C.S.,  Surgeon 
to  the  Birmingham  and  Midland  Hospital  for  Women,  &c.  ;  and 
Frederick  Edge,  M.D.  Lond.,  M.R.C.P..  F.R.C.S.,  Surgeon  to  t^e 
Wolverhampton  and  District  Hospital  for  Women.  With  120  Illustra- 
tion, crown  8vo,  6s.  [Now  ready. 

II. 

A  MANUAL  OF  OBSTETRIC  PRACTICE  FOR  STU- 

DENTS  AND  PRACTITIONERS.  Translated  from  the  Sixth  Ger- 
man Edition,  with  Illustrations,  crown  8vo.  [In  the  press. 
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JOHN  EAGLE. 

Member  of  the  Pharmaceutical  Society. 

A  NOTE-BOOK  OP  SOLUBILITIES.  Arranged  chiefly 
for  the  use  of  Prescribers  and  Dispensers.    lamo,  2S.  6d. 


ARTHUR  W.  EDIS,  m.d.  lond.,  f.r.c.p. 
Senior  Physician  to  the  Chelsea  Hospital  for  Women;  Late  Obstetric  Physician  to  the 

Middlesex  Hospital. 

STERILITY  IN  WOMEN:  including  its  Causation  and 
Treatment.    With  33  Illustrations,  demy  8vo,  6s. 


W.   ELDER,  M.D.,  F.R.C.P.  EDIN. 

Physician  to  Leith  Hospital. 

APHASIA  AND  THE  CEREBRAL  SPEECH  MECHAN- 
ISM.   With  Illustrations,  demy  8vo.  [_In  preparation. 


ALEXANDER  S.  FAULKNER. 

Surgeon-Major,  Indian  Medical  Service. 

A  GUIDE  TO  THE  PUBLIC  MEDICAL  SERVICES. 

Compiled  from  Official  Sources.    8vo,  2s. 


W.  SOLTAU  FENWICK,  m.d.,  b.s.  lond. 
Member  of  the  Royal  College  of  Physicians  ;  A  ssistant  Physician  to  the  Evelina  Hospital 

for  Sich  Children,  &c, 

I. 

THE  DYSPEPSIA  OP  PHTHISIS:    Its  Varieties  and 

Treatment,  including  a  Description  of  Certain  Forms  of  Dyspepsia 
associated  with  the  Tubercular  Diathesis.    Demy  Svo,  6s. 

DISORDERS    OP    DIGESTION    IN   INPANCY  AND 

CHILDHOOD.    With  Illustrations,  demy  Svo.  [In  preparation. 


DR.  FERBER. 

MODEL    DIAGRAM    OP    THE    ORGANS    IN  THE 

THORAX  AND  UPPER  PART  OF  THE  ABDOMEN.  With 
Letter-press  Description,    In  4to,  coloured,  5s.  nett. 


J.  MAGEE  FINNY,  m.d.  duel. 

King's  Professor  of  Practice  of  Medicine  in  School  of  Physic,  Ireland,  &c. 

NOTES  ON  THE  PHYSICAL  DIAGNOSIS  OP  LUNG 

DISEASES.    32mo,  is.  6d. 


AUSTIN  FLINT,  m.d.,  ll.d. 

Professor  of  Physiology  and  Physiological  Anatomy  in  the  Bcllevue  Hospital  Medical 
College,  New  York ;  Visiting  Physician  to  the  Bellevue  Hospital,  &c. 

A   TEXT-BOOK    OP   HUMAN   PHYSIOLOGY.  Fourth 
Edition,  Illustrated  by  plates,  and  316  wood  engravings,  large  Svo,  25s. 


W.  H.  RUSSELL  FORSBROOK,  m.d.  lond.,  m.r.c.s. 

Consulting  Medical  Officer  to  the  Government  of  the  Cape  of  Good  Hope;  formerly  Surgical 
Registrar  to  Westminster  Hospital. 

A  DISSERTATION  ON  OSTEO- ARTHRITIS. 

Demy  Svo,  5s. 
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J.  MILNER  FOTHERGILL,  m.d.,  m.r.c.p. 
Late  Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park,  Src. 

INDIGESTION  AND  BILIOUSNESS.     Second  Edition,  post 
8vo,  ys.  6d. 

GOUT  IN  ITS  PROTEAN  "aspects.    Post  8vo,  ys.  6d. 

HI. 

THE  TOWN  DWELLER:   His  Needs  and  His  Wants. 

With  an  Introduction  by  Sir  B.  W.  Richardson,  m.d.,  ll.d.,  f.r.s. 
Post  8vo,  3S.  6d.  . 

PROFESSOR  E.  FUCHS. 

Professor  of  Ophthalmology  in  the  University  of  Vienna. 

TEXTBOOK  OF  OPHTHALMOLOGY. 

Translated  from  the  German  by  A.  Duane,  M.D.,  Assistant  Surgeon, 
Ophthalmic  and  Aural  Institute,  New  York.  Second  Edition,  with 
190  Illustrations,  large  octavo,  21s. 


PROFESSOR  DR.  PAUL  FURBRINGER. 

Director  of  the  Friedrichshain  Hospital,  Berlin,  &c. 

TEXT-BOOK  OF  DISEASES  OF  THE  KIDNEYS  AND 

GENITO-URINARY  ORGANS.  Translated  by  W.  H.  Gilbert, 
M.D.,  Physician  in  Baden-Baden,  &c.    Vol.  I.,  demy  8vo,  7s.  6d. 


SIR  DOUGLAS  GALTON. 

Late  Royal  Engineers,  K.C.B.,  Hon.  D.C.L.,  LL.D.,  F.R.S.,  Assoc.  Inst.  C.E.,  M.I.Mech.E., 
F.S.A.,  F.G.S.,  F.L.S.,  F.C.S.,  F.R.G.S.,  &c. 

HEALTHY  HOSPITALS.    Observations  on  some  points 
connected  with  Hospital  Construction.    With  Illustrations,  8vo,  los.  6d. 


JOHN  HENRY  GARRETT,  m.d. 

Licentiate  in  Sanitary  Science  and  Diplomate  in  Public  Health,  Universities  of  Durhani 

and  Cambridge,  &c. 

THE  ACTION  OF  WATER  ON  LEAD;  being  an  inquiry 

into  the  Cause  and  Mode  of  the  Action  and  its  Prevention.  Crown  8vo, 
4s.  6d. 

ALFRED  W.  GERRARD,  f.c.s. 

Examiner  to  the  Pharmaceutical  Society,  &c. 

ELEMENTS   OF   MATERIA    MEDICA   AND  PHAR- 
MACY.   Crown  8vo,  8s.  6d. 

NEW  OFFICIAL  REMEDIES,  B.P.,  1890.  Supplement 

to  the  above.    Crown  8vo,  is. 


HENEAGE   GIBBES,  m.d. 

Lecturer  on  Physiology  in  the  Medical  School  oj  Westminster  Hospital,  &c. 

PRACTICAL  HISTOLOGY  AND  PATHOLOGY. 

Third  Edition,  revised  and  enlarged,  crown  8vo,  6s. 


R.  T.  GLAZEBROOK,  m.a.,  f.r.s. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


E.  W.  GOODALL,  m.d.  lond. 

Medical  Superintendent  of  the  Eastern  Hospital  of  the  Metropolitan  Asylums  BSard 
Formerly  Medical  Registrar  to  Guy's  Hospital, 

AND 

J.  W.  WASH  BOURN,  m.d.  lond. 

Fellow  of  the  Royal  College  of  Physicians ;  Physician  to  the  London  Fever  Hospital ; 
Assistant  Physician  to  Guy's  Hospital,  and  Lecturer  in  the  Medical  School. 

A  MANUAL  OF  INFECTIOUS  DISEASES.    Demy  Svo, 
illustrated  with  Plates,  Diagrams,  and  Charts,  15s.  [Now  ready. 
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JAMES  F.  GOODHART,  m.d.  aberd.,  f.r.c.p. 

Physician  to  Gin  's  Hospiial,  and  Consulting  Physician  to  the  Evelina  Hospital  for 

Sick  Children. 

ON  COMMON  NEUROSES  :  or  the  Neurotic  Element  in 

Disease  and  its  Rational  Treatment.   Second  Edition,  crown  8vo,  3s.  6d. 


C.  A.  GORDON,  M.D.,  c.B. 

Deputy  Inspector  General  of  Hospitals,  Army  Medical  Department. 

REMARKS    ON    ARMY    SURGEONS    AND  THEIR 

WORKS.    Demy  8vo,  56. 


JOHN  GORHAM,  m.r.c.s. 
TOOTH  EXTRACTION:  a  Manual  on  the  proper  mode 

of  extracting  Teeth.     Fourth  Edition,  fcap.  8vo,  is.  6d. 


GEORGE  M.  GOULD,  a.m.,  m.d. 

ophthalmic  Surgeon  to  the  Philadelphia  Hospital,  &c. 
I. 

THE  STUDENT'S  MEDICAL  DICTIONARY:  including 

all  the  words  and  phrases  generally  used  in  Medicine,  with  their  proper 
pronunciation  and  definitions,  based  on  recent  medical  literature.  Tenth 
Edition,  8vo,  14s.  nett. 

u. 

A  POCKET  MEDICAL  DICTIONARY,  Giving  the  Pro- 
nunciation and  Definition  of  about  12000  of  the  Principal  Words  used  in 
Medicine  and  the  Collateral  Sciences.    32mo,  4s.  iiett. 


W.    R.    GOWERS,  MD.,  F.R.C.P.,  M.R.C.S. 

Physician  to  University  College  Hospiial,  &c. 

DIAGRAMS  FOR  THE  RECORD  OF  PHYSICAL  SIGNS. 

In  books  of  12  sets  of  figures,  is. 


SURGEON-CAPTAIN    A.  E.  GRANT,  m.b. 

Indian  Medical  Service ;  Professor  of  Hygiene,  Madras  Medical  College. 

THE  INDIAN  MANUAL  OF  HYGIENE. 

Vol.  I.,  Svo,  los.  6d.  nett. 


LANDON  G.  GRAY,  m.d. 

Professor  of  Nervous  and  Mental  Diseases  in  the  Nenj  York  Polyclinic ;  Visiting  Physician 

to  St.  Mary's  Hospital,  &c. 

A  TREATISE  ON  NERVOUS  AND  MENTAL  DIS- 
EASES FOR  STUDENTS  AND  PRACTITIONERS  OF  MEDI- 
CINE.   With  168  illustrations,  Svo,  21s. 


J.  B.  GRESSWELL,  m.r.c.v.s. 

Provincial  Veterinary  Surgeon  to  the  Royal  Agricultural  Society. 

VETERINARY  PHARMACOLOGY  AND  THERAPEU- 
TICS.   With  an  Index  of  Diseases  and  Remedies.    Fcap.  8vo,  5s. 


A.  HILL  GRIFFITH,  m.d. 

Surgeon,  Manchester  Royal  Eye  Hospital. 

THE  DIAGNOSIS  OF  IKTRA-OCULAR  GROWTHS. 

With  8  woodcuts,  Svo,  is.  6d. 


SAMUEL    D.    GROSS,  m.d.,  ll.d.,  d.c.l.  oxon. 

Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia. 

PRACTICAL  TREATISE  ON  THE  DISEASES,  IN- 
JURIES, AND  MALFORMATIONS  OF  THE  URINARY 
BLADDER,  THE  PROSTATE  GLAND,  AND  THE  URETHRA. 
Third  Edition,  revised  and  edited  by  S.  W.  GROSS,  A.M.,  M.D., 
Surgeon  to  the  Philadelphia  Hospital.  Illustrated  by  170  engravings, 
8v«,  i8s. 
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SAMUEL  W.  GROSS,  a.m.,  m.d. 
Surgeon  to,  and  Lecturer  on  Clinical  Surgery  in,  the  Jefferson  Medical  College  Hospital 

and  the  Philadelphia  Hospital,  &c. 

A  PRACTICAL  TREATISE   ON   TUMOURS  OF  THE 

MAMMARY  GLAND:  embracing  their  Histology,  Pathology,  Dia- 
gnosis, and  Treatment.    With  Illustrations,  8vo,  los.  6d. 


DR.  JOSEF  GRUBER. 

Professor  of  Otology  in  the  University  of  Vienna,  etc. 

A  text-book:  OP  the  diseases  of  the  ear. 

Translated  from  the  Second  German  edition,  and  Edited,  with  addi- 
tions, by  Edward  Law,  M.D.,  CM.  Edin.,  M.R.C.S.  Eng.,  Surgeon 
to  the  London  Throat  Hospital  for  Diseases  of  the  Throat,  Nose  and 
Ear;  and  Coleman  Jewell,  M.B.  Lond.,  M.R.C.S.  Eng.,  late  Surgeon 
and  Pathologist  to  the  London  Throat  Hospital.  Second  English 
Edition,  with  165  Illustrations,  and  70  coloured  figures  on  2  lithographic 
plates,  royal  8vo,  28s. 


F.  DE  HAVILLAND  HALL,  m.d.,  f.r.c.p.  lond. 

Physician  to  Out-patients,  and  in  charge  of  the  Throat  Department  at  the  Westminster 

Hospital,  &-C. 

DISEASES  OF  THE  NOSE  AND  THROAT.    Crown  8vo, 
with  2  coloured  plates  and  59  illustrations,  los.  6d.  [Now  ready, 

[Lewis's  Practical  Series.] 


WILLIAM  A.  HAMMOND,  m.d. 

Professor  of  Mental  and  Nervous  Diseases  in  the  Medical  Department  of  the  University  of 

the  City  of  New  York,  &c. 

SPIRITUALISM  AND  ALLIED  CAUSES  AND  CON- 
DITIONS OF  NERVOUS  DERANGEMENT.  With  Illustrations, 
post  8vo,  8s.  6d. 


A.  HARKER,  m.a.,  f.g.s. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


VINCENT  DORMER   HARRIS,  m.d.  lond.,  f.r.c.p. 

Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park  ;  Exam- 
ining Physician  to  the  Royal  National  Hospital  for  Consumption  and  Diseases  of 

the  Chest,  Ventnor,  &c. 
AND 

EDWIN  CLIFFORD   BEALE,  m.a.,  m.b.  cantab.,  f.r.c.p. 

Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest,  Vicioua  Park,  and  to 
the  Great  Northern  Central  Hospital,  &c. 

THE  TREATMENT  OF  PULMONARY  CONSUMPTION. 

A  Practical  Manual.    Crown  8vo,  los.  6d.  [Now  ready. 

[Lewis's  Practical  Series.J 


ALEXANDER  HARVEY,  m.d. 
Late  Emeritus  Professor  of  Materia  Medica  in  the  University  of  Aberdeen,  iS-f.,? 

AND 

ALEXANDER  DYCE  DAVIDSON,  m.d.,  f.r.s.  edin. 

Late  Regius  Professor  of  Materia  Medica  in  the  University  of  Aberdeen. 

SYLLABUS   OF  MATERIA  MEDICA  FOR  THE  USE 

OF  STUDENTS,  TEACHERS  AND  PRACTITIONERS.  Based 
on  the  relative  values  of  articles  and  preparations  m  the  British 
Pharmacopoeia.    Ninth  Edition, 32mo,  is.  6d. 
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W.  S.  HEDLEY,  m.d. 

In  charge  of  the  Electro-Therapeutic  Department  of  the  London  Hospital, 

I. 

THE  HYDRO-ELECTRIC  METHODS  IN  MEDICINE. 

Second  Edition,  with  Illustrations,  demy  8vo,  4s.  6d.  [Now  ready. 

II. 

CURRENT  PROM  THE  MAIN :  The  Medical  Employ- 
ment of  Electric  Lighting  Currents.  With  Illustrations,  demy  8vo, 
2s.  6d.  INow  ready. 

H.  HELBING,  f.c.s. 

MODERN  MATERIA  MEDICA :  FOR  MEDICAL  MEN, 

PHARMACISTS,  AND  STUDENTS.    Fourth  Edition,  8vo,  8s. 

iytist  published. 

C.    HIGGENS,  F.R.c.s. 

ophthalmic  Surgeon  to  Guy's  Hospital;  Lecturer  on  Ophthalmology  at  Guy's  Hospital 

Medical  School 

MANUAL  OP  OPHTHALMIC  PRACTICE. 

Illustrations,  crown  8vo,  6s.  [Lewis's  Practical  Series.] 


BERKELEY   HILL,  m.b.  lond..  f.r.c.s. 
Professor  of  Clinical  Surgery  in  University  College ;  Surgeon  to  University  College 
Hospital  and  to  the  Lock  Hospital; 

AND 

ARTHUR  COOPER,  l.r.c.p.,  m.r.c.s. 

Surgeon  to  the  Westminster  General  Dispensary. 

SYPHILIS  AND  LOCAL  CONTAGIOUS  DISORDERS. 

Second  Edition,  entirely  re-written,  royal  8vo,  i8s. 


PROM  HOSPITAL  WARD  TO  CONSULTING  ROOM, 

with  Notes  by  the  Way  ;  a  Medical  Autobiography.  By  a  Graduate  of 
the  London  University.    Post  8vo,  3s.  6d. 


SIR  W.  JENNER,  Bart.,  m.d. 

Physician  in  Ordinary  to  H.M.  the  Queen,  and  to  H.R.H.  the  Prince  of  Wales. 

THE   PRACTICAL    MEDICINE     OP  TO-DAY:  Two 

Addresses  delivered  before  the  British  Medical  Association,  and  the 
Epidemiological  Society,  (1869).    Small  Svo,  is.  6d. 


GEORGE  LINDSAY  JOHNSON,  m.a,,  m.b.,  b.c.  cantab. 

Clinical  Assistant,  late  House  Surgeon  and  Chloroformtst,  Royal  Westminster  Ophthalmic 

Hospital,  &c. 

A  NEW  METHOD  OP  TREATING  CHRONIC  GLAU- 
COMA, based  on  Recent  Researches  into  its  Pathology.  With  Illus- 
trations and  coloured  frontispiece,  demy  Svo,  3s.  6d. 


H.  LEWIS  JONES,  m.a.,  m.d.,  f.r.c.p. 

Medical  Officer  in  charge  of  the  Electrical  Department  in  St.  Bartholomew's  Hospital. 

MEDICAL  ELECTRICITY.  A  Practical  Handbook  for 
Students  and  Practitioners.  Second  Edition,  with  Illustrations,  crown 
8vo,  los.  6d.  [Now  ready 

[Lewis's  Practical  Series. 
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T.   N.   KEJLYNACK,  m.d. 

Pathologist  to  the  Manchester  Royal  Infirmary  ;  Demonstrator  and  Lecturer  on  Pathology 

in  the  Owen's  College. 

A  CONTRIBUTION  TO  THE  PATHOLOGY  OF  THE 

VERMIFORM  APPENDIX.    With  Illustrations,  large  8vo,  los.  6d. 


HENRY  R.  KENWOOD,  m.b.,  d.p.h.,  k.c.s. 

Instructor  in  the  Hygienic  Laboratory,  University  College,  and  Assistant  to  Professor 
Ccrjield  in  the  Public  Health  Department,  University  College,  &c. 

PUBLIC  HEALTH  LABORATORY  WORK. 

-  Second  Edition,  with  Illustrations,  cr.  8vo,  los.  6d.  {Now  ready. 

[Lewis's  Practical  Sertes.] 


NORMAN  KERR,  m.d.,  f.l.s. 

President  of  the  Society  for  the  Study  of  Inebriety Consulting  Physician,  Dalrymp-e  Home 

for  Inebriates,  etc. 

INEBRIETY  OR  NARCOMANIA:    its  Etiology,  Patho- 

.  logy,  Treatment,  and  Jurisprudence.    Third  Edition,  8vo,  21s. 


NORMAN  W.  KINGSLEY,  m.d.s.,  d.d.s. 
President  of  the  Board  of  Censors  of  the  State  of  New  York;   Member  of  the  American 

Academy  of  Dental  Science,  &c. 

A    TREATISE     ON     ORAL    DEFORMITIES    AS  A 

BRANCH  OF  MECHANICAL  SURGERY.  With  over  350  Illus- 
trations, Svo,  i6s. 


F.  CHARLES  LARKIN,  f.r.c.s.  eng. 

Surgeon  to  the  Stanley  Hospital;  late  Assistant  Lecturer  in  Physiology  in  University 

College,  Liverpool, 
AND 

RANDLE    LEIGH,  m.b.,  b.sc.  lond. 

Senior  Demonstrator  of  Physiology  in  University  College,  Liverpool. 

OUTLINES  OF  PRACTICAL  PHYSIOLOGICAL  CHEM- 
ISTRY. Second  Edition,  with  Illustrations,  crown  Svo,  paper  2S.  6d. 
iiett,  or  cloth  3s.  nett. 


J.  WICKHAM  LEGG,  f.r.c.p. 

Formerly  Assistant  Physician  to  Saint  Bartholomew's  Hospital,  and  Lecturer  on  Patho- 
logical Anatomy  in  the  Medical  School. 

ON  THE  BILE,  JAUNDICE,'  AND  BILIOUS  DISEASES. 

With  Illustrations  in  chromo-lithography,  719  pages,  roy.  Svo,  25s. 

GUIDE  TO  THE  EXAMINATION  OF  THE  URINE. 

Seventh  Edition,  edited  and  revised,  by  H.  Lewis  Jones,  M.D.,  M.A., 
F.R.C.P.,  Medical  Officer  in  charge  of  the  Electrical  Department  in  St. 
Bartholomew's  Hospital.    With  Illustrations,  fcap.  Svo,  3s.  6d. 


■s: 

ARTHUR    H.    N.    LEWERS,    m.d.  lond.,  m.r.c.p.  lond. 

Obstetric  Physician  to  the  London  Hospital ;  Examiner  in  Midwifery  at  the  Conjoint 
Board  of  the  Royal  College  of  Physicians.  London,  and  the  Royal  College  oj 
Stirgeons,  England. 

A  PRACTICAL  TEXTBOOK  OF  THE  DISEASES  OF 

WOMEN.    Fourth  Edition,  Illustrations,  crown  Svo,  ios.6d. 

[Lewis's  Practical  Series.] 
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LEWIS'S  POCKET  MEDICAL  VOCABULARY. 

Second  Edition,  thoroughly  revised,  32mo,  roan,  3s.  6d. 


T.    R.     LEWIS,    M.B.,  F.R.S.  ELECT,  ETC. 
Lale  Fellow  of  the  Calcutta  University,  Surgeon-Major  Army  Medical  Staff,  &c. 

PHYSIOLOGICAL  &  PATHOLOGICAL  RESEARCHES. 

Arranged  and  edited  by  Sir  Wm.  Aitken,  M.D.,  F.K.S.,  G.  E.  Dobson, 
M.B.,  F.R.S.,  and  A.  E.  Brown,  B.Sc.  Crown  4to,  portrait,  5  maps, 
43  plates  and  67  wood  engravings,  30s.  nett. 

*,*  A  lew  copies  only  of  this  work  remain  for  sale. 


ROBERT  LINDSAY,  a.m.,  m.b.,  f.r.c.s.e. 

Retired  Surgeon,  Army  Medical  Department. 

AN  ESSAY  ON  MALARIA  AND  ITS  CONSEQUENCES. 

Crown  8vo,  4s. 


C.  B.  LOCKWOOD,  f.r.c.s. 

Hunterian  Professor,  Royal  College  of  Surgeons  of  England ;  Surgeon  to  the  Great  Northern 
Hospital ;   Senior  Demonstrator  of  Anatomy  and  Operative  Surgery  in 
St.  Bartholomew's  Hospital. 

HUNTERIAN   LECTURES  ON  THE  MORBID  ANA- 
TOMY, PATHOLOGY  AND  TREATMENT  OF  HERNIA. 
36  Illustrations,  demy  8vo,  5s. 


WILLIAM  THOMPSON   LUSK,  a.m.,  m.d. 

Professor  0/  Obstetrics  and  Diseases  of  Women  in  the  Bellevue  Hospital  Medical  College,  &c. 

THE  SCIENCE  AND  ART   OF  MIDWIFERY. 

Fourth  Edition,  with  numerous  Illustrations,  8vo,  iSs. 


A.  W.  MACFARLANE,  m.d.,  f.r.c.p.  edin. 
Examiner  in  Medical  Jurisprudence  in  the  University  of  Glasgow  ;  Honorary  Consulting 
Physician  (late  Physician)  Kilmarnock  Infirmary. 

INSOMNIA  AND  ITS  THERAPEUTICS. 

Medium  Svo,  i2Si  6d. 


RAWDON  MACNAMARA. 

Professor  of  Materia  Medica,  Royal  College  of  Surgeons,  Ireland;   Senior  Surgeon  to  the 
Westmoreland  (Lock)  Government  Hospital;  Surgeon  to  the  Meath  Hospital,  &c. 

AN    INTRODUCTION    TO    THE    STUDY    OF  THE 

BRITISH  PHARMACOPCEIA.    Demy  32mo,  is.  6d. 


JOHN    MACPHERSON,  m.d. 

Inspector-General  of  Hospitals  H.M.  Bengal  Army  (Retired). 

ANNALS    OF    CHOLERA    FROM    THE  EARLIEST 

PERIODS  TO  THE  YEAR  1817.    With  a  map.    Demy  8vo,  ys.  6d. 


A.  COWLEY  MALLEY,  b.a.,  m.b.,  b.ch.,  t.c.d. 

PHOTO-MICROGRAPHY ;    including   a  description  of 

the  Wet  Collodion  and  Gelatino-Bromide  Processes,  together  with  the 
best  methods  of  Mounting  and  Preparing  Microscopic  Objects  for  Photo- 
Micrography.  Second  Edition,  with  Photographs  and  Illustrations, 
crown  Svo,  78.  6d. 
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PATRICK   MANSON,  m.d.,  cm. 

THE  FILARIA  SANGUINIS  HOMINIS  :  AND  CER- 
TAIN NEW  FORMS  OF  PARASITIC  DISEASE  IN  INDIA, 
CHINA,  AND  WARM  COUNTRIES.  Illustrated  with  Plates  and 
Charts.    8vo,  los.  6d. 


JEFFERY  A.  MARSTON,  m.d.,  c.b.,  f.r.c.s.,  m.r.c.p.  lond. 

Surgeon  General  Medical  Staff  (Retired). 

NOTES  ON  TYPHOID  FEVER:   Tropical  Life  and  its 

Sequelae.    Crown  8vo,  3s.  6d, 


EDWARD    MARTIN,  a.m.,  m.d. 

MINOR   SURGERY    AND  BANDAGING   WITH  AN 

APPENDIX  ON  VENEREAL  DISEASES.  82  Illustrations,  crown 
8vo,  4s. 


WILLIAM  MARTINDALE,  f.c.s. 
Late  Examiner  of  the  Pharmaceutical  Society,  and  IaU  Teacher  of  Pharmacy  and  Demon- 
strator of  Materia  Medica  at  University  College, 

AND 

W.  WYNN  WESTCOTT,  m.b.  lond. 

Coroner  for  Norih-East  London. 

THE  EXTRA  PHARMACOPCEIA,  with  Medical  Refer- 
ences, and  a  Therapeutic  Index  of  Diseases  and  Symptoms.  Eighth  Edi- 
tion, limp  roan,  med.  24mo,  gs.  {Just  published. 


WILLIAM  MARTINDALE,  f.c.s. 

Late  Examiner  of  the  Pharmaceutical  Society,  &c. 
I. 

COCA,   AND    COCAINE :    their  History,  Medical  and 

Economic  Uses,  and  Medicinal  Preparations.  Fourth  Edition,  leap.  8vo, 
2S.  {Now  ready. 

II. 

ANALYSES  OF  TWELVE  THOUSAND  PRESCRIP- 
TIONS: being  Statistics  of  the  Frequency  of  Use  therein  of  all  Official 
and  Unofficial  Preparations.    Fcap.  410,  2S.  6d.  nett. 


MATERIA  MEDICA  LABELS. 

Adapted  for  Public  and  Private  Collections.  Compiled  from  the  British 
Pharmacopoeia  of  1885,  with  the  additions  of  1890.  The  Labels  are  ar- 
ranged in  Two  Divisions: — 

SiviBion  Z. — Comprises,  with  few  exceptions,  Substances  of  Organ- 
ized Structure,  obtained  from  the  Vegetable  and  Animal  King- 
doms. 

Division  II. — Comprises  Chemical  Materia  Medica,  including^lco- 

hols.  Alkaloids,  Sugars,  and  Neutral  Bodies. 
On  plain  paper,  los.  6d.  nett.    On  gummed  paper,  12s.  6d.  nett. 
The  24  additional  Labels  of  1890  only,  is.  nett. 
J*  Specimens  of  the  Labels,  of  which.there  are  over  470,  will  be  sent  on  application. 
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S.  E.  MAUNSELL,  l.r.c.s.i. 

Surgeon-Major,  Medical  Staff. 

NOTES    OP    MEDICAL    EXPERIENCES   IN  INDIA 

PRINCIPALLY  WITH  REFERENCE  TO  DISEASES  OF  THE 
EYE.    With  Map,  post  8vo,  3s.  6d. 


ANGEL    MONEY,   m.d.  lond.,  f.r.c.p. 

Late  Assistant  Physician  to  University  College  Hospital,  atid  to  the  Hospital  for  Sick 

Children  Great  Orniond  Street. 

THE   STUDENT'S  TEXTBOOK  OP  THE  PRACTICE 

OF  MEDICINE.    Fcap.  8vo,  6s.  6d. 


A.    STANFORD    MORTON,  m.b.,  f.r.c.s.  eng. 

Assistant  Surgeon  to  the  Moorfields  Ophthalmic  Hospital;  Ophthalmic  Surgeon  to  the 
Great  Northern  Central  Hospital. 

REFRACTION  OP  THE  EYE :   Its  Diagnosis,  and  the 

Correction  of  its  Errors.  Sixth  Edition,  with  Illustrations,  small  8vo, 
3S.  6d.  rywii  ready. 


C.  W.  MANSELL  MOULLIN,  m.a.,  m.d.  oxon.,  f.r.c.s. 

Surgeon  to  and  Lecturer  on  Physiology  at  the  London  Hospital;  late  Radcliffe's 
Travelling  Fellow  and  Fellow  of  Pembroke  College,  Oxford,  &c. 

ENLARGEMENT  OP  THe'pROSTATE  :  its  Treatment 

and  Radical  Cure.    With  plates,  8vo,  6s.  [Now  ready. 

SPRAINS;    THEIR  CONSEQUENCES  AND  TREAT- 
MENT.   Second  Edition,  crown  8vo,  4s.  6d. 


PAUL  F.  MUNDE,  m.d. 
Professor  of  Gynecology  at  the  New  York  Polyclinic ;  President  of  the  New  York  Obstetrical 
Society  and  Vice-President  of  the  British  Gynecological  Society,  &c. 

THE  MANAGEMENT  OF  PREGNANCY,  PARTURI- 
TION, AND  THE  PUERPERAL  STATE.  Second  Edition,  square 
8vo,  3s.  6d, 


WILLIAM  MURRAY,  m.d.,  f.r.c.p.  lond. 

I. 

ROUGH  NOTES  ON  REMEDIES.    Second  Edition,  crown  8vo, 
3s.  6d.  [Now  ready. 

ILLUSTRATIONS  OP  THE  INDUCTIVE  METHOD  IN 

MEDICINE.    Crown  8vo,  3s.  6d. 


WILLIAM  MURRELL,  m.d.,  f.r.c.p. 

Physician  to,  and  Lecturer  on  Pharmacology  and  Therapeutics  at  Westminster  Hospital ; 
late  Examiner  in  Materia  Medica  to  the  Royal  College  of  Physicians  of  London,  &c, 

WHAT  TO  DO  IN  CASES  OP  POISONING. 

Eighth  Edition,  royal  32mo,  3s.  6d.  [Now  ready. 

MASSOTHERAPEUTICS,  OR  MASSAGE  AS  A  MODE 

OF  TREATMENT.   Fifth  Edition,  with  Illustrations,  crown  8vo,  4s.  6d. 
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HENRY  D.  NOYES,  a.m.,  m.d. 

Professor  of  Ophthalmolofiy  and  Otology  in  BelUvue  Hospital  Medical  College ;  Executive 
Surgeon  to  the  New  York  Eye  and  Ear  Infirmary,  &c. 

A  TEXTBOOK  ON  DISEASES  OP  THE  EYE. 

Second  and  revised  Edition,  Illustrated  by  5  chromo-lithographic  plates, 
10  plates  in  black  and  colours  and  269  wood  engravings,  28s.  nett. 


GEORGE   OLIVER,  m.d.,  f.r.c.p, 

PULSE- GAUGING:  A  Clinical  Study  of  Radial  Measure- 
ment and  Pulse  Pressure.    With  Illustrations,  fcap.  8vo,  3s.  6d. 

[Now  ready. 

  II. 

THE  HARROGATE  WATERS:  Data  Chemical  and  Therapeu- 
tical, with  notes  on  the  Climate  of  Harrogate.  Addressed  to  the 
Medical  Profession.    With  Map  of  the  Wells,  crown  8vo,  3s.  6d. 

ON  BEDSIDE  URINE  TESTING:  a  Clinical  Guide  to  the 

Observation  of  Urine  in  the  course  of  Work.  Fourth  Edition,  fcap. 
8vo,  3  s.  6d. 


DR.  A.  ONODI. 

Lecturer  on  Rhino-  Laryngology  in  the  University  of  Budapest. 

THE  ANATOMY  OP  THE  NASAL  CAVITY,  AND  ITS 

ACCESSORY  SINUSES.  An  Atlas  for  Practitioners  and  Students, 
translated  by  St  Clair  Thomson,  M.D.  Lond.,  F.R.C.S.  Eng., 
M.R.C.P.  Lond.    Plates,  small  4to,  6s.  7ictt.  [Now  ready. 


SAM.  OSBORN,  f.r.c.s. 

Chief  Surgeon  to  the  Metropolitan  Corps  of  the  St.  John  Ambulance  Brigade ;   Surgeon  to 
the  Hospital  for  Women,  Soho  Square,  &c. 

AMBULANCE   LECTURES:   PIRST  AID  TO  THE  IN- 
JURED.   Third  Edition,  with  Illustrations,  fcap.  8vo,  2s. 

AMBULANCE   LECTUREs":    HOME  NURSING  AND 

HYGIENE.    Third  Eduion,  with  Illustrations,  fcap.  8vo,  2s. 

[ynst  ready. 


WILLIAM   OSLER,  m.d.,  f.r.c.p.  lond. 

Presidentof  the  Association  of  American  Physicians  ;  Professor  of  Medicine,  Johns  Hopkins 
University,  and  Physician-in-Chief  Johns  Hopkins  Hospital,  Baltimore. 

ON  CHOREA  AND  CHOREIPORM  APFECTIONS. 

Large  8vo,  5s. 

THE  CEREBRAL  PALSIES  OF  CHILDREN.  A  Clinical 

Study  from  the  Inlinnarv  for  Nervous  Diseases,  Philadelphia.  Demy 
8vo,  ss. 


KURRE  W.  OSTROM. 

Instructor  in  Massage  and  Swedish  Movements  in  the  Philadelphia  Polyclinic  and  Ccllege 

for  Graduates  in  Medicine.   

MASSAGE  AND  THE  ORIGINAL  SWEDISH  MOVE- 
MENTS; their  application  to  various  diseases  of  the  body.  Third 
"  Edition,  with  Illustrations,  i2mo,  3s.  6d.  nett. 


CHARLES  A.  PARKER,  f.r.c.s.  edin. 

Assistant  Surgeon  to  the  Hospital  for  Diseases  of  the  Throat,  Golden  Square,  London. 
POST- NASAL  GROWTHS.    Demy  8vo,  4s.  6d.  [JustptibUshed 
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ROBERT  W.  PARKER. 

Senior  Surgeon  to  the  East  London  Hospital  for  Children ;  Surgeon  to  the  German 

Hospital. 

DIPHTHERIA:    ITS  NATURE  AND  TREATMENT, 

WITH  SPECIAL  REFERENCE  TO  THE  OPERATION,  AFTER- 
TREATMENT  AND  COMPLICATIONS  OF  TRACHEOTOMY. 
Third  Edition,  with  Illustrations,  8vo,  6s. 

CONGENITAL    CLUB-FOOT;    ITS    NATURE  AND 

TREATMENT.  With  special  reference  to  the  subcutaneous  division 
of  Tarsal  Ligaments.    8vo,  7s.  6d. 


LOUIS   C.   PARKES,  m.d.,  d.p.h.  lond.  univ. 
Lecturer  on  Public  Health  at  St.  George's  Hospital  Medical  School ;  Medical  Officer  of 

Health  for  Chelsea. 

HYGIENE  AND  PUBLIC  '  hEALTH.    Fourth  Edition,  with 
numerous  Illustrations,  crown  8vo,  los.  6d. 

[Lewis's  Practical  Series.] 

INFECTIOUS  DISEASES,  NOTIFICATION  AND  PRE- 
VENTION.   Fcap.  8vo,  cloth,  2S.  6d  ;  roan,  4s.  6d. 


JOHN  S.  PARRY,  m.d, 

Obstetrician  to  the  Philadelphia  Hospital,  Vice-President  of  the  Obstetrical  and  Pathologi- 
cal Societies  oj  Philadelphia,  &c. 

EXTRA-UTERINE  PREGNANCY  ;   Its  Causes,  Species, 

Pathological  Anatomy,  Clinical  History,  Diagnosis,  Prognosis  and 
Treatment.    8vo,  8s. 


E.    RANDOLPH    PEASLEE,  m.d.,  ll.d. 

Late  Professor  of  Gynecology  in  the  Medical  Department  of  Dartmouth  College;  President 
of  New  York  Academy  of  Medicine,  &c.,  &c. 

OVARIAN  TUMOURS  :   Their  Pathology,  Diagnosis,  and 

Treatment,  especially  by  Ovariotomy.    Illustrations,  roy.  8vo,  i6s. 


LESLIE  PHILLIPS,  m.d. 

Surgeon  to  the  Birmingham  and  Midland  Skin  and  Lock  Hospital. 

MEDICATED  BATHS  IN  THE  TREATMENT  OF  SKIN 

DISEASES.    Crown  8vo,  4s.  66. 


HENRY  G.  PIFFARD,  a.m.,  m.d. 

Clinical  Professor  of  Dermatology ,  University  of  the  City  of  New  York  ;    Surgeon  in 
Charge  of  the  New  York  Dispensary  for  Diseases  of  the  Skin,  &c. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE 

SKIN.  With  50  full  page  Original  Plates  and  33  Illustrations  in  the 
Text,  4to,  £2  i2s.  6d.  nett. 


G.  V.   POORE,  M.D.,  F.R.C.P. 
Professor  of  Medical  Jurisprudence,  University  College;  Assistant  Physician  to,  and  Physi- 
cum  in  charge  of  the  Throat  Department  of.  University  College  Hospital. 

LECTURES  ON  THE  PHYSICAL  EXAMINATION  OF 

THE  MOUTH  AND  THROAT.  With  an  Appendix  of  Cases.  8vo, 
3s.  6d. 
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R.  DOUGLAS  POWELL,  m.d.,  f.r.c.p. 

Physician  Extra-ordinary  to  H.M.  the  Queen  ;  Physician  to  the  Middlesex  Hospital;  Con- 
sultinf;  Physician  to  the  Hospital  for  Consumption  and  Diseases  of  the  Chest  at  lirompton. 

DISEASES  OP  THE  LUNGS  AND  PLEUE^,  INCLUD- 
ING CONSUMPTION.  Fourth  Edition,  with  coloured  plates  and 
wood  engravings,  8vo,  i8s. 


TABLE    OF    PHYSICAL    EXAMINATION   OF  THE 

LUNGS  :  with  Note  on  International  Nomenclature  of  Physical  Signs 
(reprinted  from  Dr.  Powell's  "  Diseases  of  the  Lungs,").  On  one 
sheet,  6d. 


HERBERT  A.  POWELL,  m.a.,  m.d.,  m.ch.  oxon.,  f.r.c.s.e. 

THE    SUBGICAL    ASPECT    OF    TRAUMATIC  IN- 
SANITY.    Medium  8vo,  2s.  6d. 


D'ARCY  POWER,  m.a.,  m.b.  oxon.,  f.r.c.s.  eng. 

Demonstrator  of  Operative  Surgery  at  St.  Bartholomew's  Hospital;  Surgeon  to  the  Victoria 
Hospital  for  Children,  Chelsea  ;  Examiner  in  the  University  of  Durham  ;  Member 
of  the  Conjoint  Examining  Boafd  of  the  Royal  College  of  Physicians 
(Lond.)  and  of  Surgeons  {Eng.) 

THE   SURGICAL   DISEASES    OP   CHILDREN  AND 

THEIR  TREATMENT  BY  MODERN  METHODS.  With  Illustra- 
tions, crown  Svo,  los.  6d.  \Now  ready. 
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URBAN  PRITCHARD,  m.d.  edin.,  f.r.c.s.  eng. 

Professor  of  Aural  Surgery  at  King's  College,  London  ;  Aural  Surgeon  to  King's  College 
Hospital;  Senior  Surgeon  to  the  Royal  Ear  Hospital. 

HANDBOOK  OP  DISEASES  OP  THE  EAR  FOR  THE 

USE  OF  STUDENTS  AND  PRACTITIONERS.  Third  Edition, 
with  Illustrations,  crown  Svo,  6s.  [Nots/  ready. 

[Lewis's  Practical  Series.] 


CHARLES  W.  PURDY,  m.d.  (queen's  univ.) 

Professor  of  Genito-Urinary  and  Renal  Diseases  in  the  Chicago  Polyclinic,  iirc.,&c. 

BRIGHT'S  DISEASE  AND  THE  ALLIED  AFFECTIONS 

OF  THE  KIDNEYS.    With  Illustrations,  large  Svo,  Ss.  6d. 


DR.  THEODOR  PUSCHMANN. 

Public  Professor  in  Ordinary  at  the  University  of  Vienna. 

A  HISTORY  OP  MEDICAL  EDUCATION  FROM  THE 

MOST  REMOTE  TO  THE  MOST  RECENT  TIMES.  Trans- 
lated and  edited  by  Evan  H.  Hare,  M.A.  Oxon.,  F.R.C.S.  Eng., 
L.S.A.    Demy  Svo,  21s. 


C.  H.  RALFE,  m.a.,  m.d.  cantab.,  f.r.c.p.  lond. 

Assistant  Physician  to  the  London  Hospital;  Examiner  in  Medicine  to  the  University  of 

Durham,  6-c.,  &c. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE 

KIDNEYS  AND  URINARY  DERANGEMENTS.  With  Illustra- 
tions, crown  Svo,  los.  6d.  [Lewis's  Practical  Series.) 
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FRANCIS  H.  RANKIN,  m.d. 

President  of  the  New  York  Medical  Society. 

HYGIENE  OP  CHILDHOOD.    Suggestions  for  the  care 

of  Children  after  the  Period  of  Infancy  to  the  completion  of  Puberty. 
Crown  8vo,  3s, 


AMBROSE  L.  RANNEY,  a.m.,  m.d. 

Professor  of  the  Anatomy  and  Physiology  of  the  Nervous  System  in  the  New  York  Post- 
Graduate  Medical  School  and  Hospital,  &c. 

THE  APPLIED  ANATOMY  OF  THE  NERVOUS  SYS- 
TEM.   Second  Edition,  238  Illustrations,  large  8vo,  21s. 


H.  A.  REEVES,  f.r.c.s.  edin. 

Senior  Assistant  Surgeon  and  Teacher  of  Practical  Surgery  at  the  London  Hospital; 
Surgeon  to  the  Royal  Orthopcedic  Hospital. 

BODILY  DEFORMITIES  AND  THEIR  TREATMENT: 

A  HANDBOOK  OF  PRACTICAL  ORTHOPEDICS.  Illustrations, 
crown  Svo,  8s.  6d.  [Lewis's  Practical  Series.] 


RALPH  RICHARDSON,  m.a.,  m.d. 

Fellow  of  the  College  of  Physicians,  Edinburgh. 

ON  THE  NATURE  OF  LIFE:  An  Introductory  Chap- 
ter to  Pathology.  Second  edition,  revised  and  enlarged.  Fcap.  4to, 
los.  6d. 


SAMUEL,  RIDEAL,  d.sc.  (lond.),  f.i.c,  f.c.s.,  f.g.s. 

Fellow  of  University  College,  London. 

I. 

PRACTICAL  ORGANIC  CHEMISTRY;   The  Detection 

and  Properties  of  some  of  the  more  important  Organic  Compounds. 
i2mo,  2s.  6d. 

II. 

PRACTICAL  CHEMISTRY  FOR  MEDICAL  STUDENTS, 

required  at  the  First  Examination  of  the  Conjoint  Examining  Board  in 
England.    Fcap  Svo,  2s. 


J.  JAMES  RIDGE,  m.d. 

Medical  Officer  of  Health,  Enfield. 

ALCOHOL  AND  PUBLIC  HEALTH.    Second  Edition,  crown 

Svo,  2S. 


E.  A.  RIDSDALE. 

Associate  of  the  Royal  School  of  Mines. 

COSMIC  EVOLUTION ;  being  Speculations  on  the  Origin 
of  our  Environment.    Fcap.  Svo,  3R. 
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SYDNEY  RINGER,  m.d.,  f.r.s. 

Holme  Professor  of  Clinical  Medicine  in  University  College;  Physician  to  Universitv 

College  Hospital.  ^ 
I. 

A  HANDBOOK  OP  THERAPEUTICS. 

Thirteenth  Edition,  thoroughly  revised,  8vo.  .  [/«  preparation. 

II. 

ON    THE     TEMPERATURE     OP    THE     BODY  AS 

A  MEANS  OF  DIAGNOSIS  AND  PROGNOSIS  IN  PHTHISIS. 
Second  Edition,  small  8vo,  2S.  6d. 


R.  LAWTON  ROBERTS,  m.d.  lond.,  d.p.h.  camb.,  m.r.c.s.  eng. 

Honorary  Life  Member  of,  and  Lecturer  and  Examiner  to,  the  St.  John  Ambulance 

Association. 
I. 

ILLUSTRATED  LECTURES  ON  AMBULANCE  WORK. 

Fifth  Edition,  copiously  Illustrated,  crown  8vo,  2s.  6d. 

[yust  published. 

ILLUSTRATED  LECTURES  ON  NURSING  AND  HY- 
GIENE.   Second  Edition,  with  Illustrations,  crown  8vo,  2s.  6d. 


FREDERICK  T.  ROBERTS,  m.d.,  b.sc,  f.r.c.p. 

Professor  of  the  Principles  and  Practice  of  Medicine  in  University  College;  Physician  to 
University  College  Hospital ;  Consulting  Physician  to  Brompton  Consumption 

Hospital,  &c. 
1. 

THE  THEORY  AND  PRACTICE  OP  MEDICINE. 

Ninth  Edition,  with  Illustrations,  large  8vo,  21s. 

II. 

THE  OPPICINAL  MATERIA  MEDICA. 

Second  Edition,  entirely  rewritten  in  accordance  with  the  latest  British 
Pharmacopoeia,  fcap.  8vo,  7s.  6d. 

III. 

NOTES  ON  THE  ADDITIONS  MADE  TO  THE  BRITISH 

PHARMACOPCEIA,  1890.    Fcap.  8vo,  is. 


A.    D.   ROCKWELL,  a.m.,  m.d. 

Formerly  Professor  of  Electro-Therapeutics  in  the  New  York  Post  Graduate  Medical  School 
and  Hosbital ;  Fellow  of  the  New  York  Academy  of  Medicine.  &c. 

THE  MEDICAL  AND  SURGICAL  USES  OP  ELEC- 
TRICITY. New  Edition,  illustrated  with  200  Engravings,  large  8vo, 
i8s.  nett.  [ytist  Published. 


H.  D.  ROLLESTON,  m.d.,  f.r.c.p. 

[See  Cambiidge  Natural  Science  Manuals,  page  5. 


D.  B.  ST.  JOHN  ROOSA,  m.d. 

Consulting  Surgeon  to  the  Brooklyn  Eye  and  Ear  Hospital,  &c. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OP 

THE  EAR:  Including  a  Sketch  of  Aural  Anatomy  and  Physiology. 
Seventh  Edition,  Illustrated,  large  8vo,  25s. 
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ROBSON  ROOSE,  m.d.,  ll.d.,  f.c.s. 

Fellow  of  the  Royal  Collegiof  Physicians  in  Edinburgh,  &c. 

GOUT,   AND  ITS    BELATIONS    TO    DISEASES  OF 

THE  LIVER  AND  KIDNEYS.    Seventh  Edition,  crown  8vo,  4s.  6d. 

[Now  ready. 

NERVE  PROSTRATION  AND  OTHER  FUNCTIONAL 

DISORDERS  OF  DAILY  LIFE.    Second  Edition,  demy  8vo,  i8s. 

III. 

LEPROSY  AND  ITS  PREVENTION:  as  Illustrated  by 

Norwegian  Experience.    Crown  Svo,  3s.  6d. 


WILLIAM  ROSE,  m.b.,  b.s.  lond.,  f.r.c.s. 

Professor  of  Surgery  in  King's  College,  London,  and  Surgeon  to  King's  College  Hospital. 

HARELIP  AND  CLEFT  PALATE.     With  Illustrations,  demy 
Svo,  6s. 


BERNARD   ROTH,  f.r.c.s. 

Fellow  of  the  Medical  Society  of  London  ;  Member  of  the  Clinical  and  Pathological  Societies 
and  of  the  Medical  Officers  of  Schools'  Association. 

THE  TREATMENT  OF  LATERAL  CURVATURE  OF 

THE  SPINE.  With  Photographic  and  other  Illustrations,  demy  Svo, 
5s. 


W.  H.  O.  SANKEY,  m.d.  lond.,  f.r.c.p. 

Late  Lecturer  on  Mental  Diseases,  University  College,  London,  etc. 

LECTURES  ON  MENTAL  DISEASE.    Second  Edition,  with 
coloured  Plates,  Svo,  12s.  6d. 


JOHN  SAVORY. 

Member  of  the  Society  of  Apothecaries,  London. 

COMPENDIUM  OF  DOMESTIC   MEDICINE  AND 

COMPANION  TO  THE  MEDICINE  CHEST:  Intended  as  a 
source  of  easy  reference  for  Clergymen,  Master  Mariners,  and  Tra- 
vellers ;  and  for  Families  resident  at  a  distance  from  professional  assist- 
ance.   Tenth  Edition,  sm.  Svo,  5s. 


DR.  C.  SCHIMMELBUSCH. 

Privat-doccnt  and  Assistant  Surgeon  in  Prof.  v.  Bergmann's  University  Clinic  at  Berlin. 

THE  ASEPTIC  TREATMENT  OF  WOUNDS. 

With  a  Preface  by  Professor  Bf.rgmann.  Translated  from  the  Second 
German  Edition  by  A.  T.  Rake,  M.B.,  B.S.  Lond.,  F.R.C.S.  Eng., 
Registrar  and  Pathologist  to  the  East  London  Hospital  for  Children. 
With  Illustrations,  crown  Svo,  5s.  [Now  ready. 


E.  SCHMIEGELOW,  m.d. 

Consulting  Physician  in  Laryngology  to  the  Municipal  Hospital  and  Director  of  the  Oto- 
Laryngological  Department  in  the  Polyclinic  at  Copenhagen. 

ASTHMA:   Especially  in  its  Relation  to  Nasal  Disease. 

Demy  Svo,  4s.  6d. 
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DR.  B.  S.  SCHULTZE. 
Professor  of  Gynecology  ;  Director  of  the  Lying-in  Hospital,  and  of  the  Gynecological  Clinic 

at  Jena. 

THE  PATHOLOGY  AND  TREATMENT  OF  DIS- 
PLACEMENTS OF  THE  UTERUS.  Translated  by  J.  J.  Macan, 
M.A.,  M.R.C.S.  and  edited  by  A.  V.  Macan,  M.B.,  M.Ch.,  Master  of 
the  Rotunda  Lying-in  Hospital,  Dublin.  With  120  Illustrations,  medium 
8vo,  I2S.  6d. 


A.  C.  SEWARD,  M.A.,  F.G.s. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


JOHN   SHAW,  M.D.  LOND,,  M.R.C.P. 

Obstetric  Physician  to  the  North-West  London  Hospital. 

ANTISEPTICS  IN  OBSTETRIC  NURSING.  A  Text- 
book for  Nurses  on  the  Application  of  Antiseptics  to  Gynaecology  and 
Midwifery.    Coloured  plate  and  woodcuts,  Svo,  3s.  6d. 


G.  E.  SHUTTLEWORTH,  b.a.,  m.d. 

Late  Medical  Superintendent,  Royal  Albert  Asylum  for  Idiots  and  Imbeciles  of  the  Northern 
Counties,  Lancaster  ;  formerly  Assistant  Medical  Officer,  Earlswood  Asylum. 

MENTALLY-DEFICIENT  CHILDREN  THEIR  TREAT- 
MENT AND  TRAINING.    With  Illustrations,  crown  Svo,  4s. 


A.  J.  C.  SKENE,  M.D. 

Professor  of  Gynecology  in  the  Long  Island  College  Hospital,  Brooklyn,  New  i  ork. 

TREATISE   ON  THE   DISEASES  OF  WOMEN,  FOR 

THE  USE  OF  STUDENTS  AND  PRACTITIONERS.  Second 
Edition,  with  coloured  plates  and  251  engravings,  large  Svo,  28s. 


J.  LEWIS  SMITH,  M.D. 

Physician  to  the  New  York  Foundling  Asylum ;   Clinical  Professor  of  Diseases  of  Children 
in  Bellevue  Hospital  Medical  College. 

A   TREATISE   ON    THE    DISEASES    OF  INFANCY 

AND  CHILDHOOD.    Seventh  Edition,  with  Illustrations,  large  Svo, 

2IS. 


FRANCIS  W.  SMITH,  m.b.,  b.s. 

THE  SALINE  WATERS  OF  LEAMINGTON.  Second  Edit., 
with  Illustrations,  crown  Svo,  is.  nett. 


E.   HUGH   SNELL,  m.d.,  b.sc.  lond. 

Diplomate  in  Public  Health  of  the  University  of  Cambridge ;  London  County  Council 
Medical  Officer  to  the  Blackwall  Tunnel. 

COMPRESSED  AIR  ILLNESS,  OR  SO-CALLED  CAIS- 
SON DISEASE.    With  Illustrations,  demy  Svo,  los.  6d.    [_Now  ready. 
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JOHN  KENT  SPENDER,  m.d.  lond. 

Physician  to  the  Royal  Mineral  Water  Hospital,  Bath. 

THE  EARLY  SYMPTOMS  AND  THE  EARLY  TREAT- 
MENT OF  OSTEO-ARTHRITIS,  commonly  called  Rheumatoid 
Arthritis,  with  special  reference  to  the  Bath  Thermal  Waters.  Sm.  8vo, 
2S.  6d. 


LOUIS  STARR,  m.d. 

Physician  to  the  Children's  Hospital,  Philadelphia ;  late  Clinical  Professor  of 
Diseases  of  Children  in  the  Hospital  of  the  University  of  Pennsylvania. 

HYGIENE  OF  THE  NURSERY.   Including  the  General 

Regimen  and  Feeding  of  Infants  and  Children  ;  Massage,  and  the 
Domestic  Management  of  the  Ordinary  Emergencies  of  Early  Life. 
Fifth  Edition,  with  Illustrations,  crown  8vo,  3s.  6d. 


JAMES   STARTIN,  m.b.,  m.r.c.s. 

Senior  Surgeon  to  the  London  Skin  Hospital. 

LECTURES    ON    THE    PARASITIC    DISEASES  OF 

THE  SKIN.  VEGETOID  AND  ANIMAL.  With  Illustrations, 
crown  8vo,  2s.  6d. 


JOHN  LINDSAY  STEVEN,  m.d. 

Assistant  Physician  and  Pathologist,  Glasgow  Royal  Infirmary  ;  Physician  for  Out-patients, 
Royal  Hospital  for  Sick  Children,  Glasgow ;  Lecturer  on  Pathology,  St.  Mungo's 
and  Queen  Margaret  Colleges,  Glasgow,  &c. 

THE  PATHOLOGY   OF   MEDIASTINAL  TUMOURS. 

With  special  reference  to  Diagnosis.    With  Plates,  Svo,  4s.  6d. 


LEWIS  A.   STIMSON,  b.a.,  m.d. 

Surgeon  to  the  Presbyterian  and  Bellevue  Hospitals ;  Professor  of  Clinical  Surgery  iii  the 
Medical  Faculty  of  the  University  of  the  City  of  New  York,  &-c. 

A  M AND  AL  OF  OPERATIVE  SURGERY. 

Second  Edition,  with  three  hundred  and  forty-two  Illustrations,  post 
Svo,  los.  6d. 


JAMES   STOCKEN,  l.d.s.  eng. 

Pereira  Prizeman  for  Materia  Medica ;   Late  Dental  Surgeon  to  the  National  Dental 

Hospital. 

DENTAL  MATERIA  MEDICA  AND  THERAPEUTICS. 

Fourth  edition,  revised  by  Leslie  M.  Stocken,  L.R.C.P.,  M.R.C.S., 
L.D.S.,  and  J.  O.  Butcher,  L.D.S.  Eng.,  Assistant  Dental  Surgeon 
to  Guy's  Hospital.    Fcap.  Svo,  4s.  \Noiv  ready^ 


ADOLF  STRUMPELL. 

Professor  and  Director  of  the  Medical  Clinique  at  Erlangen. 

A    TEXT-BOOK    OF    MEDICINE    FOR  STUDENTS 

AND  PRACTITIONERS.  Second  Edition  translated  from  the  German, 
by  Dr.  H.  F.  Vickery  and  Dr.  P.  C.  Knapp,  with  Editorial  Notes  by 
Dr.  F.  C.  Shattuck,  Visiting  Physician  to  the  Massachusetts  General 
Hospital,  etc.  Complete  in  one  large  vol.,  with  iig  Illustrations,  imp_ 
Svo,  aSs. 
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JUKES  DE  STYRAP,  m.r.c.p.i.,  etc. 

Physician-Extraordinary,  late  Physician  in  Ordinary,  to  the  Salop  Infirmary  ;  Consulting 
Physician  to  the  South  Salop  and  Montgomeryshire  Infirmaries,  etc. 

I. 

THE  YOUNG  PRACTITIONER:   WITH  PRACTICAL 

HINTS  AND  INSTRUCTIVE  SUGGESTIONS,  AS  SUBSIDIARY 
AIDS,  FOR  HIS  GUIDANCE  ON  ENTERING  INTO  PRIVATE 
PRACTICE.    Demy  8vo,  7s.  6d.  tiett. 

II. 

A  CODE  OF  MEDICAL  ETHICS:   WITH  GENERAL 

AND  SPECIAL  RULES  FOR  THE  GUIDANCE  OF  THE 
FACULTY  AND  THE  PUBLIC  IN  THE  COMPLEX  RELA- 
TIONS OF  PROFESSIONAL  LIFE.  Fourth  Edition,  demy  8vo, 
3s.  6d.  iiett. 

MEDICO-CHIRURGICAL  TARIFFS. 

Fifth  Edition,  revised  and  enlarged,  fcap,  4to,  2S.  nett. 

IV. 

THE   YOUNG   PRACTITIONER:     HIS    CODE  AND 

TARIFF.  Being  the  above  three  works  in  one  volume.  Demy  8vo, 
ICS.  6d.  7iett. 


C.    W.    SUCKLING,  M.D.LOND.,  M.R.CP. 

Professor  of  Materia  Medica  and  Therapeutics  at  the  Queen's  College,  Physician  to  the 
Queen's  Hospital,  Birmingham,  etc. 

I. 

ON    THE    DIAGNOSIS    OF     DISEASES    OP  THE 

BRAIN,  SPINAL  CORD,  AND  NERVES.  With  Illustrations, 
crown  8vo,  8s.  6d. 

II. 

ON    THE    TREATMENT    OP    DISEASES    OF  THE 

NERVOUS   SYSTEM.    Crown  8vo,  7s.  6d. 


JOHN  BLAND  SUTTON,  f.r.c.s. 

Lecturer  on  Comparative  Anatomy,  Senior  Demonstrator  of  A  natomy,  and  Assistant  Surt^eon 
to  the  Middlesex  Hospital ;  Erasmus  Wilson  Lecturer,  Royal  College  of 
Surgeons,  England. 

LIGAMENTS  :  THEIR  NATURE  AND  MORPHOLOGY. 

Second  Edition,  with  numerous  Illustrations,  post  8vo.        [^"^^  ready. 


HENRY  R.  SWANZY,  a.m.,  m.b.,  f.r.c.s.i. 
Surgeon  to  the  National  Eye  and  Ear  Infirmary,  and  Ophthalmic  Surgeon  to  the  Adelaide 

Hospital,  Dublin. 

A   HANDBOOK  OF   THE  DISEASES  OP   THE  EYE 

AND  THEIR  TREATMENT.  Fifth  Edition,  edited  under  super- 
vision of  the  Author  by  Louis  Werner,  M.B.,  B.Ch.,  Examiner  in 
Ophthalmic  Surgery  in  the  University  of  Dublin,  and  in  the  Royal 
University  of  Ireland.  Illustrated  with  wood-engravings,  colour  tests, 
etc.,  small  8vo,  los.  6d. 


EUGENE  S.  TALBOT,  m.d.,  d.d.s. 

Professor  of  Dental  Surgery  in  the  Woman's  Medical  College ;  Lecturer  att  Dental 
Pathology  and  Surgery  in  Rush  Medical  College,  Chicago. 

IRREGULARITIES   OF    THE    TEETH   AND  THEIR 

TREATMENT.    With  152  Illustrations,  royal  Svo,  los.  6d. 
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ALBERT  TAYLOR. 

Associate  Sanitary  Institute;  Chief  Sanitary  Inspector  to  the  Vestry  of  St.  George, 

Hanover  Square,  etc. 

THE  SANITARY    INSPECTOR'S  HANDBOOK. 

With  Illustrations,  cr.  8vo.,  5s. 


H.  COUPLAND  TAYLOR,  m.d. 

Fellow  of  the  Royal  Meteorological  Society. 

WANDERINGS    IN     SEARCH     OP     HEALTH,  OR 

MEDICAL  AND  METEOROLOGICAL  NOTES  ON  VARIOUS 
FOREIGN  HEALTH  RESORTS.   With  Illustrations,  crown  8vo,  6s. 


J.  C.  THOROWGOOD,  m.d. 

Assutant  Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest. 

THE   CLIMATIC  TREATMENT    OP  CONSUMPTION 

AND  CHRONIC  LUNG  DISEASES.   Third  Edition,  post  8vo,  3s.  6d. 


D.  HACK  TUKE,  m.d.,  ll.d. 

Fellow  of  the  Royal  College  of  Physicians,  London. 

THE    INSANE    IN    THE    UNITED    STATES  AND 

CANADA.    Demy  8vo,  7s.  6d. 


DR.  R.  ULTZMANN. 

ON  STERILITY  AND  IMPOTENCE  IN  MAN,  Translated 
from  the  German  with  notes  and  additions  by  Arthur  Cooper,  L.R.C.P., 
M.R.C.S.,  Surgeon  to  the  Westminster  General  Dispensary.  With. 
Illustrations,  fcap.  Svo,  2s.  6d. 


W.  H.  VAN  BUREN,  m.d.,  ll.d. 

Professor  of  Surgery  in  the  Bellevue  Hospital  Medical  College. 

DISEASES  OP  THE  RECTUM :  And  the  Surgery  of  the- 
Lower  Bowel.    Second  Edition,  with  Illustrations,  Svo,  14s. 


ALFRED  VOGEL,  m.d. 

Professor  of  Clinical  Medicine  in  the  University  of  Dorpaf,  Russia. 

A  PRACTICAL  TREATISE  ON  THE   DISEASES  OF 

CHILDREN.  Third  Edition,  translated  and  edited  by  H.  Raphael. 
M.D.,  from  the  Eighth  German  Edition,  illustrated  by  six  lithographic- 
plates,  part  coloured,  royal  Svo,  i8s. 


A.  DUNBAR  WALKER,  m.d.,  cm. 

THE  PARENT'S  MEDICAL  NOTE  BOOK. 

Oblong  post  8vo,  cloth,  is.  6d. 
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A.    J.    W^ALL,    M.D.  LOND. 

Fellow  of  the  Royal  College  of  Suygeons  of  England ;   of  the  Medical  Staff  of  H.  M.  Indian 

Army  (Retired  List). 

ASIATIC    CHOLERA :    its    History,    Pathology,  and 

Modern  Treatment.    Demy  8vo,  6s. 


JOHN  RICHARD  WARDELL,  m.d.  edin.,  f.r.c.p.  lond. 

Late  Consulting  Physician  to  the  General  Hospital  Tunbridge  Wells. 

CONTRIBUTIONS  TO  PATHOLOGY  AND  THE  PRAC- 
TICE OF  MEDICINE.    Medium  8vo,  2is. 


W.   SPENCER  WATSON,  b.m.  lond.,  f.r.c.s.  eng. 

Surgeon  to  the  Throat  Department  of  the  Great  Northern  Hospital;  Senior  Surgeon  to  Iht 
Royal  South  London  Ophthalmic  Hospital. 

I. 

DISEASES   OP   THE   NOSE   AND   ITS  ACCESSORY 

CAVITIES.    Second  Edition,  with  Illustrations,  demy  8vo,  12s.  6d. 

II, 

THE  ANATOMY  AND  DISEASES  OP  THE  LACHRY- 
MAL PASSAGES.    With  Illustrations,  demy  Svo,  2S.  6d. 

III. 

EYEBALL-TENSION:    Its  Effects  on  the  Sight  and  its 

Treatment.    With  woodcuts,  p.  Svo,  2s.  6d. 

IV. 

ON  ABSCESS  AND  TUMOURS  OP  THE  ORBIT. 

Post  Svo,  2s.  6d. 


FRANCIS   H.  WELCH,  f.r.c.s. 

Surgeon  Major,  A  .M.D. 

ENTERIC  PEVER :  as  Illustrated  by  Army  Data  at  Home 

and  Abroad,  its  Prevalence  and  Modifications,  ^Etiology,  Pathology  and 
Treatment.    Svo,  5s.  fid. 


W.  WYNN  WESTCOTT,  m.b. 

Deputy  Coroner  for  Central  Middlesex. 

SUICIDE ;    its  History,  Literature,  Jurisprudence,  and 
Prevention.    Crown  Svo,  6s. 


FRANK  J.  WETHERED,  m.d. 

Medical  Registrar  to  the  Middlesex  Hospital,  and  Demonstrator  of  Practical  Medicine  in  the 
Middlesex  Hospital  Medical  School ;    late  Assistant  Physician  to  the 
City  of  London  Chest  Hospital,  Victoria  Park. 

MEDICAL  MICROSCOPY.    A  Guide  to  the  Use  of  the 

Microscope  in  Medical  Practice.    With  Illustrations,  crown  Svo,  gs. 

[Lf.wis's  Practical  Series.] 


W.  C.  D.  WHETHAM,  m.a. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


E.  G.  WHITTLE,  m.d.  lond.,  f.r.c.s.  eng. 

Senior  Surgeon  to  the  Royal  A  lexandra  Hospital  for  Sick  Children,  Brighton? 

CONGESTIVE  NEURASTHENIA,  OR  INSOMNIA  AND 

NERVE  DEPRESSION.    Crown  Svo,  3s.  6d. 
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L.   R.  WILBERFORCE,  m.a. 
T.  C.   FITZPATRICK,  m.a. 

Demonstrators  at  the  Cavendish  Laboratory,  Cambridge. 

A   LABORATORY   NOTE-BOOK   OP  ELEMENTARY 

PRACTICAL  PHYSICS. 
I.  Mechanics  and  Hydrostatics.    Quarto,  paper  covers,  is. 


SIR  JOHN  WILLIAMS,  BART.,  m.d.,  f.r.c.p. 

Consulting  Physician  to  University  College  Hospital;  Physician  Accoucheur  to  H.R.H. 

Princess  Beatrice,  &c. 

CANCER  OF  THE  UTERUS :   Being  the  Harveian  Lec- 
tures for  1886.    Illustrated  with  Lithographic  Plates,  royal  Svo,  los.  6d. 


R.   T.  WILLIAMSON,   m.d.  lond.,  m.r.c.p. 

Medical  Registrar,  Royal  Infirmary,  and  Assistant  in  Medicine,  Owen's  College,  Manchester 

ON  THE  RELATION  OP  DISEASES  OP  THE  SPINAL 

CORD  TO  THE  DISTRIBUTION  AND  LESIONS  OF  THE 
SPINAL  BLOOD  VESSELS.    Royal  Svo,  2s. 


E.    T.    W^ILSON,  M.B.  oxoN.,  f.r.c.p.  lond. 

Physician  to  the  Cheltenham  General  Hospital ;  Associate  Metropolitan  Association  oj 

Medical  Officers  of  Health. 

DISINFECTANTS  AND  ANTISEPTICS:  HOW  TO  USE 
THEM.    In  Packets  of  one  doz.  price  is.,  by  post  is.  id. 

[y^ust  thoroughly  revised. 


DR.  F.  WINCKEL. 

Formerly  Professor  and  Director  of  the  Gyncecological  Clinic  at  the  University  of  Rostock. 

THE  PATHOLOGY  AND  TREATMENT  OP  CHILD- 
BED :  A  Treatise  for  Physicians  and  Students.  Translated  from  the 
Second  German  Edition,  with  many  additional  notes  by  the  Author, 
by  J.  R.  Chadwick,  M.D,    8vo,  14s. 


BERTRAM  C.  A.  WINDLE,  d.sc,  m.d.,  m.a.  duel. 

Professor  of  Anatomy  in  Mason  College,  Birmingham ;  sometime  Examiner  in  Anatomy  in 
the  Universities  of  Cambridge,  Aberdeen,  and  Durham. 

A  HANDBOOK  OP  SURFACE  ANATOMY  AND  LAND- 

MARKS.  Second  Edition,  revised  and  enlarged,  in  collaboration  with 
T.  Manners-Smith,  M.A.  (Cantab.),  M.R.C.S.,  Lecturer  on  Osteology, 
Mason  College,  Birmingham.  Illustrated  with  plain  and  coloured 
figures,  post  Svo,  3s.  6d.  [Now  ready. 


EDWARD  WOAKES,  m.d.  lond. 

Senior  Aural  Surgeon,  London  Hospital;  Lecturer  on  Diseases  of  the  Ear,  London 

Hospital  Medical  College. 

ON  DEAFNESS,  GIDDINESS  AND  NOISES  IN  THE 
HEAD.    Fourth  Edition,  with  Illustrations,  Svo,  [Now  ready. 
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HENRY  WOODS,  b.a.,  f.g.s. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


HERMANN  VON  ZEISSL,  m.d. 

Late  Pto/essor  at  the  Imperial  Royal  University  of  Vienna. 

OUTLINES  OF  THE  PATHOLOGY  AND  TREAT- 
MENT OF  SYPHILIS  AND  ALLIED  VENEREAL  DISEASES. 
Second  Edition,  revised  by  M.  von  Zeissl,  M.D.,  Privat-Docent  for 
Diseases  of  the  Skin  and  Syphilis  at  the  Imperial  Royal  University  of 
Vienna.  Translated,  with  Notes,  by  H.  Raphael,  M.D..  Attending 
Physician  for  Diseases  of  Genito-Urinary  Organs  and  Syphilis,  Bellevue 
Hospital,  Out-Patient  Department.    Large  8vo,  i8s. 


OSWALD  ZIEMSSEN,  m.d. 

Knight  of  the  Iron  Cross,  and  of  the  Prussian  Order  of  the  Crown. 

THE  TREATMENT  OP  CONSTITUTIONAL  SYPHI- 
LIS.   Post  8vo,  3s.  6d. 


Lewis's  Diet  Charts. 

Price  5s.  per  packet  of  100  charts,  post  free. 

A  suggestive  set  of -diet  tables  for  the  use  of  Physicians,  for  handing  to  patients  after 
consultation,  modified  to  suit  individual  requirements,  for  Albuminuria,  Anaemia  and 
Debility,  Constipation,  Diabetes,  Diarrhcea,  Dyspepsia,  Eczema,  Fevers,  Gall  Stones, 
Gout  and  Gravel,  Heart  Disease  (chronic),  Nervous  Diseases,  Obesity,  Phthisis,  Rheuma- 
tism (chronic),  and  Blank  Chart  for  other  diseases.' 

A  special  leaflet  on  the  Diet  and  Treatment  of  Infants  is  sold  separately,  price  7s.  6d. 
per  100,  or  is.  per  dozen,  post  free. 

Lewis's  Four-Hour  Temperature  Charts. 

25s.  per  1000,  14s.  per  500,  3s.  6d.  per  100,  2s.  per  50,  is.  per  20, 
carriage  free. 

This  form  has  been  drawn  up  to  meet  the  requirements  of  a  chart  on  which  the  tem- 
perature and  other  observations  can  be  recorded  at  intervals  of  four  hours.  They  will  be 
found  most  convenient  in  hospital  and  private  practice.    Each  chart  will  last  a  week. 

Clinical  Charts  for  Temperature  Observations,  etc. 

Arranged  by  W.  Rigden,  M.R.C.S.  56s.  per  1000,  28s.  per  500,. 
15s.  per  250,  7s.  per  100,  or  is.  per  dozen. 

Each  Chart  is  arranged  for  four  weeks,  and  is  ruled  at  the  back  for  making  notes  of 
Cases;  they  are  convenient  in  size,  and  are  suitable  both  for  hospital  and  private  practice. 

Lewis's  Clinical  Chart,  specially  designed  for  use  with  the 

Visiting  List.  This  Temperature  Chart  is  arranged  for  four  weeks  and 
measures  6X3  inches.  30s.  per  1000,  i6s.  6d.  per  500,  3s.  6d.  per  100, 
IS.  per  25,  6d.  per  12. 

Lewis's  Nursing  Chart. 

25s.  per  1000,  14s.  per  500,  3s.  6d.  per  100,  2S.  per  50,  or  is.  per  20. 
These  Charts  afford  a  ready  method  of  recording  the  progress  of  the  case 
from  day  to  day.    Printed  on  both  sides. 
Boards  to  hold  the  Charts,  price  is. 

Chart  for  Recording  the  Examination  of  Urine. 

40s.  per  1000  ;  25s.  per  500  ;  15s.  per  250 ;  7s.  6d.  per  100  ;   is.  per  10. 
These  Charts  are  designed  for  the  use  of  Medical  Men,  Analysts,  and 
others  making  examinations  of  the  urine  of  patients,  and  afford  a  very 
ready  and  convenient  method  of  recording  the  results  of  the  examination. 
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LEWIS'S  PRACTICAL  SERIES. 

Under  this  title  a  Series  of  Monographs  is  published,  embracing  the 
various  branches  of  Medicine  and  Surgery.  The  volumes  are  written  by 
well-known  Hospital  Physicians  and  Surgeons,  recognized  as  authorities 
in  the  subjects  of  which  they  treat.  The  works  are  of  a  thoroughly 
PRACTICAL  nature,  calculated  to  ineet  the  requirements  of  the  practitioner 
and  student,  and  to  present  the  most  recent  information  in  a  compact  form. 

THE  TREATMENT  OF  PULMONARY  CONSUMPTION. 

By  VINCENT  D.  HARRIS,  M.D.  Lond.,  F.R.C.P.,  Physician  to  the  City  of 
London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park,  etc.,  and  E.  CLIFFORD 
BEALE,  M.A.,  M.B.  Cantab.,  F.R.C.P.,  Physician  to  the  City  of  London  Hospi- 
tal for  Diseases  of  the  Chest,  Victoria  Park,  etc.  Crown  8vo.  los.  6d.      [Now  ready. 

THE  SURGICAL  DISEASES  OF  CHILDREN  AND  THEIR  TREATMENT 

BY  MODERN  METHODS.  By  D'ARCY  POWER,  M.A.,  M.B.  Oxon., 
F.R.C.S.  Eng.,  Demonstrator  of  Operative  Surgery  at  St.  Bartholomew's  Hospi- 
tal, etc.    With  Illustrations,  crown  8vo,  los.  6d.  [Now  ready. 

DISEASES  OF  THE  NOSE  AND  THROAT. 

By  F.  de  HAVILLAND  HALL,  M.D.,  F.R.C.P,  Lond.,  Physician  to  Out- 
patients, and  in  charge  of  the  Throat  Department  at  the  Westminster  Hospital. 
With  coloured  plates  and  wood  engravings,  crown  8vo.  los.  6d. 

PUBLIC  HEALTH  LABORATORY  WORK. 

By  HENRY  R.  KENWOOD,  M.B.,  D.P.H.,  F.C.S.,  Instructor  in  the  Hygienic 
Laboratory,  University  College,  &c.  Second  Edition,  with  Illustrations,  or.  8vo, 
ros.  6d.  [Now  ready. 

MEDICAL  MICROSCOPY:  A  GUIDE  TO  THE  USE  OF  THE  MICRO- 
SCOPE IN  MEDICAL  PRACTICE.  By  FRANK  J.  WETHERED,  M.D., 
M.R.C.P.,  Demonstrator  of  Practical  Medicine  in  the  Middlesex  Hospital  Medical 
School,  &c.    With  Illustrations,  crown  8vo,  gs. 

MEDICAL  ELECTRICITY.    A  PRACTICAL  HANDBOOK  FOR  STUDENTS 

AND  PRACTITIONERS.  By  H.  LEWIS  JONES,  M.A.,  M.D.,  F.R.C.P. 
Second  edition,  with  Illustrations,  crown  8vo,  los.  6d. 

HYGIENE  AND  PUBLIC  HEALTH. 

By  LOUIS  C.  PARKES,  M.D.,  D.P.H.  Lond.  Univ.,  Fellow  of  the  Sanitary 
Institute, and  Member  of  the  Board  of  Examiners.  Fourth  edition,  with  numerous 
Illustrations,  cr.  8vo,  los.  6d. 

MANUAL  OF  OPHTHALMIC  PRACTICE. 

By  C.  HIGGENS,  F.R.C.S.,  Ophthalmic  Surgeon  to  Guy's  Hospital;  Lecturer 
on  Ophthalmology  at  Guy's  Hospital  Medical  School.     Illustrations,  cr.  8vo,  6s. 

A  PRACTICAL  TEXTBOOK  OF  THE  DISEASES  OF  WOMEN. 

By  A.  H.  N.  LEWERS,  M.D.  Lond.,  M.R.C.P.,  Obstetric  Physician  to  the 
London  Hospital,  etc.    Fourth  Edition,  with  Illustrations,  crown  8vo,  los.  6d. 

AN/ESTHETICS  THEIR  USES  AND  ADMINISTRATION. 

By  DUDLEY  W.  BUXTON,  M.D.,  B.S.,  M.R.C.P.,  Administrator  of 
Anaesthetics  and  Lecturer  in  University  College  Hospital,  etc.  Second  Edition, 
with  Illustrations,  crown  8vo,  55. 

ON  FEVERS:  THEIR  HISTORY,  ETIOLOGY,  DIAGNOSIS,  PROGNOSIS, 

AND  TREATMENT.  By  ALEXANDER  COLLIE,  M.D.  Aberd.,  M.R.C.P. 
Illustrated  with  Coloured  Plates,  crown  8vo,  8s.  6d. 

HANDBOOK  OF  DISEASES  OF  THE  EAR  FOR  THE  USE  OF  STUDENTS 

AND  PRACTITIONERS.  By  URBAN  PRITCHARD,  M.D.  Edin.,  F.R.C.S. 
Eng.,  Professor  of  Aural  Surgery  at  King's  College,  London.  Third  Edition, 
with  Illustrations,  crown  8vo,  6s.  [Now  ready. 

A  PRACTICAL  TREATISE  ON   DISEASES  OF  THE   KIDNEYS  AND 

URINARY  DERANGEMENTS.  By  C.  H.  RALFE,  M.A.,  M.D.,  F.R.C.P., 
Assistant  Physician  to  the  London  Hospital,  etc.    Illustrations,  cr.  8vo,  los.  6d. 

DENTAL  SURGERY  FOR  MEDICAL  PRACTITIONERS  AND  STUDENTS 

OF  MEDICINE.  By  ASHLEY  W.  BARRETT,  M.B.  Lond.,  M.R.C.S.,  L.D.S., 
Dental  Surgeon  to,  and  Lecturer  on  Dental  Surgery  in  the  Medical  School  of,  the 
London  Hospital.   Third  edition,  with  Illustrations,  cr.  8vo,  3s.  Cd.     [Now  ready. 

BODILY  DEFORMITIES  AND  THEIR  TREATMENT:  A  HANDBOOK  OF 

PRACTICAL  ORTHOPEDICS.  By  H.  A.  REEVES,  F.R.C.S.  Edin.,  Senior 
Assistant  Surgeon  and  Teacher  of  Practical  Surgery  at  the  London  Hospital, 
etc.    With  numerous  Illustrations,  cr.  8vo,  8s  6d. 
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THE  NEW  SYDENHAM   SOCIETY'S  PUBLICATIONS. 

President: — Hermann  Weber,  M.D. 
Honorary  Secretary : — Jonathan  Hutchinson,  Esq.,  F.R.S. 
Treasurer: — W.  Sedgwick  Saunders,  M.D.,  F.S.A. 


Annual  Subscription,  One  Guinea. 


The  Society  issues  translations  of  recent  standard  works  by  continental  authors  on  sub- 
jects of  general  interest  to  the  profession. 

Amongst  works  recently  issued  are  "  Binz's  Pharmacology,"  "Sir  William  Gull's  Col- 
lected Works,"  "  Laveran's  Paludism,"  "  Pozzi's  Gynecology,"  "  Flugge's  Micro-Organ- 
isms,"  "Cohnheim's  Pathology,"  "Henoch's  Children,"  "  Spiegelberg's  Midwifery," 
"Hirsch's  Historical  and  Geographical  Pathology,"  "  Ewald's  Disorders  of  Digestion," 
works  by  Charcot,  Duchenne,  Begliie,  Billroth,  Graves,  Koch,  Hebra,  Guttmann,  etc. 

The  Society  also  has  in  hand  an  Atlas  of  Pathology  with  Coloured  Plates,  and  a  valu- 
able and  exhaustive  "Lexicon  of  Medicine  and  the  Allied  Sciences." 

The  Annual  Report,  with  full  list  of  works  published,  and  all  further  information  will  be 
sent  on  application. 


PERIODICAL  WORKS  PUBLISHED  BY  H.  K.  LEWIS. 

THE  BRITISH  JOURNAL  OF  DER.MATOLOGY.  Edited  by  William  Anderson, 
H.  G.  Brooke,  H.  Radcliffe  Crocker,  T.  Colcott  Fox,  Stephen  Mackenzie,  Malcolm 
Morris,  J.  F.  Payne,  J.  J.  Pringle  and  James  Galloway.  Published  monthly,  is. 
Annual  Subscription,  12s.  post  free. 

THE  BIRMINGHAM  MEDICAL  REVIEW.  Edited  by  J.  W.  Russell,  M.D.,  and 
and  O.  J.  Kauffmann,  M.D.  Published  monthly,  6d.  Annual  Subscription,  6s.  post 
free. 

TRANSACTIONS  OF  THE  DERMATOLOGICAL  SOCIETY  OF  GREAT 
BRITAIN  AND  IRELAND.    Vols.  I.  and  II.,  royal  8vo,  5s.  each. 

THE  THERAPEUTIC  GAZETTE.  A  Monthly  Journal,  devoted  to  the  Science  of 
Pharmacology,  and  to  the  introduction  of  New  Therapeutic  Agents.  Edited  by  Dr.  R. 
M.  Smith.    Annual  Subscription,  los.,  post  free. 

THE  GLASGOW  MEDICAL  JOURNAL.  Published  Monthly.  Annual  Subscription, 
20S.,  post  free.    Single  numbers,  2s.  each. 

LIVERPOOL  MEDICO-CHIRURGICAL  JOURNAL,  including  the  Proceedings  of 
the  Liverpool  Medical  Institution.    Published  twice  yearly,  3s.  6d.  each  number. 

TRANSACTIONS  OF  THE  COLLEGE  OF  PHYSICIANS  OF  PHILADELPHIA. 

Volumes  I.  to  VI.,  8vo,  los.  6d.  each. 

MIDDLESEX  HOSPITAL,  REPORTS  OF  THE  MEDICAL,  SURGICAL,  AND 
Pathological  Registrars  for  1883  to  1894.    Demy  8vo,  2s.  6d.  iiett  each  volume. 

ARCHIVES  OF  PEDIATRICS.  A  Monthly  Journal,  devoted  to  the  Diseases  of  Infants 
and  Children.    Edited  by  Dr.  W.  P.  Watson.    Annual  Subscription,  12s.  6d.,  post  free. 


Mr.  Lewis  is  in  constant  communication  with  the  leading  publishing 
firms  in  America,  and  has  transactions  with  them  for  the  sale  of  his  pub- 
lications  in  that  country.    Advantagauius  arrangements  are  made  in  the 
interests  of  Authors  for  the  pub^sQi^g^f)^^|jixworks  in  the  United  States. 
Mr.  Lewis's  publications ^tn  be  procured  o^^l  Booksellers  in  any*part  ot 

the  world.   g    rockefelleh  pi 
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